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F ISHE  S. 


CHAPTER  X.  OF  FISHES  IN  GENERAI,. 


Sect.  1 Hiftory  of  Ichthyology. 

In  the  early  periods  of  fociety,  the  necefiities  and  wants 
of  men,  rather  than  their  curiofity,  prompt  them  to 
pay  attention  to  the  different  objefts,  which  the  muni- 
ficent Author  of  nature  has  placed  around  them  : And, 
though  fifties  conlfitute  a greater  part  of  the  fubliftence  of 
men,  in  their  rude  and  favage  ftate,  than  perhaps  in  any 
future  ftage  of  their  political  exiftence,  yet  their  ac- 
quaintance with  this  part  of  the  animal  kingdom,  in  the 
earlier  ages  of  fociety,  is  by  no  means  extenfive.  A 
few  fpecies  that  are  moil  common,  or  moil  eaiily  taken 
m the  neared  river  or  lake,  are  all  that  the  neceffuy  of 
the  favage  requires;  and,  as  in  him,  curiofity  has  not 
yet  begun  to  be  a fteady  principle  of  action,  it  feldom 
ieads  him  to  examine  more. 
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Even  after  nations  have  attained  to  fome  degree  of 
knowledge  and  civilization,  many  ages  elapfe  before  they 
puih  their  inquiries  far  into  the  fubjeft  of  ichthyology, 
or  acquire  any  conliderable  acquaintance  with  the  inha- 
bitants of  the  ocean.  In  the  unfathomed  depths  of  that 
turbulent  and  extenfive  element,  probably  millions  re- 
iide,  of  which  the  far  greater  part  are  fecluded  from 
human  obfervation  ; and,  even  of  the  few  which  the  in- 
duftry  of  man  ha3,  at  laft,  drawn  from  their  hidden 
abode,  we  hardly  know  any  thing,  but  the  external  fi- 
gure, and  the  names.  Their  food,  their  longevity,  their 
method  of  propagating  their  kind,  and  the  wdiole  of  their 
manners  and  economy,  remain  ftill  among  thole  num- 
berlefs  fecrets  of  Nature,  ivhich  human  ingenuity  has 
not  hitherto  been  able  to  explore.  Hence,  the  natural 
hiflory  of  fillies  has  feldom  been  found  interefiing,  be- 
eaufe  it  is  defiitute  of  that  information,  which  it  is  the 
province  of  hiflory  to  convey.  It  is  more  imperfeft 
and  obfeure,  than  that  of  quadrupeds  and  birds,  in  pro- 
portion as  the  element,  in  which  fifties  refide,  is  more 
extenfive  and  inacceffible. 

Before  the  Chrijtian  era,  few  writers  had  turned 
their  attention  to  this  difficult  branch  of  Natural  Hi- 
flory. Arijlotle , 7 hsophrojlus,  Stralo,  and  Terentius 
Varro,  had  made  their  obfervations  on  fueh  as  were 
then  known  ; but  they  had  fcarcely  any  idea  of  treating 
the  fubjedt  in  a feientific  manner.  After  that  period, 
Appian , Ovid  and  Columella,  deferibed  the  fifties  of  the 
JLuxine  and  Adriatic  feas,  as  far  as  they  had  acccfs  to  ex- 
amine them.  Pliny  was  the  laft,  and  by  far  the  moil 
copious  writer  upon  this  fubjeft,  among  the  ancients. 
He  is,  indeed,  too  dilfufe  ; while  his  credulity  and  love 
of  the  marvellous,  confiderably  weaken  the  authority  of 
his  narrative.  An  hundred  and  twenty-four  ipecies, 

were 
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were  all  that  the  afuduity  of  the  ancient  naturalifts 
had  difcovered. 

During  the  decline  and  fall  of  the  Roman  empire,  at- 
tention to  ichthyology,  as  well  as  to  every  other  part  of 
literature,  was  entirely  laid  alide ; nor  did  the  perni- 
cious effects  of  the  Gothic  invafions,  allow  it  to  be  re- 
fumed, till  the  year  1524,  when  Paulus  Jovias*,  an 
Italian  writer,  gave  an  account  of  thofe  fillies,  that  were 
known  to  the  ancient  Romans.  After  him,  various  local 
hiftorians  appeared.  Belonius  and  Rondeletius  fucceeded 
each  other  in  defcribing  the  fillies  of  the  Mediterranean  ; 
while  Swinjield,  Marcgrave,  and  Catejby,  gave,  fucceffive- 
ly,  an  account  of  the  fillies  of  Silejia-,  Brajil , and  the  Caro - 
Unas . 

While  ichthyology  was  thus  enriched  by  hiftorians  of 
particular  diftrifls,  there  were  other  naturalifts,  who 
engaged  in  this  fcience  in  a more  general  and  fyftematic 
manner.  The  Honourable  Francis  Willoughby  publilh- 
ed,  in  1686,  a hiftory  of  fifties,  which  is  ftill  deemed 
one  of  the  moft  valuable  upon  this  fubjeri.  He  was  af- 
terwards followed  by  Artedis  and  Linnxus , who  carried 
the  fcience  to  a greater  degree  of  perfection,  than  it  had 
ever  hitherto  attained. 

If  we  take  into  account  the  vail  number  of  fifties,  of 
which  the  very  names  have  not  yet  found  a place  in  the 
fyftems  of  naturalifts,  we  muft  neceflarily  conclude,  that 
this  part  of  fcience,  is  ftill  in  its  infancy.  Some  very 
Skilful  ichthyologifts  afiert,  that  there  are  to  be  found  in 
the  different  collections  of  fifties  about  London,  fix  hund- 
ied  kinds  not  enumerated  by  Linnaeus  \ and  we  may, 
perhaps,  eafily  admit,  that  there  are  yet,  in  the  un- 
•athomable  depths  of  the  ocean,  at  leaft  an  equal  num- 
A z ber, 
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ber,  that  have  not  come  into  the  pofleffion  of  the  curi- 
ous. 

It  is  remarkable,  that  there  is  no  fyflem  of  ichthyology- 
in  the  Engli/h  language.  Goldfmith's  plan  did  not  ad- 
mit of  any  thing  more,  than  a general  Iketch  of  this  fub- 
jeft.  Accordingly,  he  has , not  defcribed,  perhaps,  a 
twentieth  part  of  thofe,  that  are  already  found  in  the 
lyftems  of  Artcdi  or  Limans.  Pennant  has,  indeed, 
given  a correct  and  elegant  hiftory  of  the  Britijlo  fillies  ; 
but  thefe  make  only  a fmall  part  of  the  inhabitants  of 
the  ocean.  We  dare  not  promife,  in  the  narrow  limits 
of  the  following  work,  to  offer  a complete  fyllem  to  the 
public.  All  the  genera,  however,  are  included,  and  a 
few  of  the  moft  remarkable  fpecies  belonging  to  each, 
are  feledled  for  a particular  defeription. 

By  the  labours,  however,  of  the  different  philofophers 
already  mentioned,  nearly  five  hundred  kinds  of  fillies 
have  been  enumerated,  and  defcribed  ; and,  in  appearance 
at  leaf!,  confiderable  progrefs  has  been  made  in  explain- 
ing their  hiftory:  But,  unfortunately,  the  names  and  ex- 
ternal figure  of  many  of  tliefe  are  all  that  we  know. 
Their  food,  migrations,  manner  of  life,  and  every  qua- 
lity that  can  render  their  hiftory  interefting,  ftill  remain 
to  be  explored.  While,  therefore,  we  are  guided  prin- 
cipally by  the  arrangement  of  Linnaus,  in  giving  the 
following  account  of  fifties,  we  will  fpare  our  readers 
the  trouble  of  perufing  the  tedious  catalogue,  as  often  as 
it  prefents  nothing,  but  the  dry  detail  of  names.  We 
fliall  thus  fecure  outfelves  an  opportunity  of  enlarging 
more  fully  upon  thoff  particular  fifties,  whofe  hiftory 
xnay  appear  moft  authentic,  curious,  or  ufeful. 

Arijlotle , that  great  father  of  naturalifts,  firft  fuggeft- 
cd  the  excellent  arrangement  of  fifties,  into  the  cetaceous , 

cartilaginous, 
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cartilaginous,  and  fpmous.  * ; which,  as  far  as  it  goes, 
feems  impoflible  to  be  altered  for  the  better  +.  Ronde- 
letius,  the  firft  naturalift,  who,  after  the  revival  of  learn- 
ing, turned  his  attention  to  this  fubjeft,  attempted  to  lay 
afide  the  Arijlotelian  divifion,  and  to  fuftitute,  in  its 
room,  another,  founded  upon  the  habitation  of  fifties,  or 
thcfe  places  where  they  refido.  He,  accordingly,  elafied 
them  into  the  fi files  of  the  fea,  rivers  and  lakes  t.  Since, 
however,  many  fifties  refide  indifcriminately  in  all  thefe 
fituations,  this  method  was  abandoned  by  Willoughby 
and  Ray,  who  again  refumed  the  arrangement  of  Arijlotle ; 
and,  the  celebrated  Linnecus  has  added  to  it  fome  tarther 
fubdivifions,  which  render  it  lliil  more  ufeful. 

Ihe  cetaceous  fifties  have,  in  the  later  editions  of  his 
works,  been  cl  a ft  id  among  the  quadrudeds  ; the  car- 
tilaginous have  been  referred  to  the  amphibious  tribes, 
among  which  they  conftitute  a particular  order  § ; while 
th efpinoui  or  hony,  are  alone  allowed  to  retain  the  name 
cf JiJJses. 

As  we  have  already  hinted,  that  we  are  to  pafs  by,  or 
but  flightly  mention,  fome  fpecies  enumerated  by  that 
naturalift,  whole  manners  are  not  interefting,  or  but  im- 
pel feftly  known;  fo,  on  the  other  hand,  we  {ball  re- 
hore  to  their  natural  ftation  among  the  finny  tribes, 
the  cetaceous  and  cartilaginous  fifties,  which  he  has  ba- 
nifhed  irom  that  part  of  the  animal  kingdom. 

the  grand  claflical  characters,  which  nature  has  im- 
printed on  the  cetaceous  order,  will,  in  a philofophical 


view. 


Hift.  Anim^ 

fuppo  ComPrehends  the  •whale  hind  ; the  fecond , thofe  whofe  fifh  is 

PP  e by  artdages  ; and  the  third,  thofe  whofe  mufcles  are  iupported 
uyfpirc  or  bon . 


7y  matter. 


i Marini,  muviatil^  and  Lacujlres. 

A 'phibia  Nantia , Lin . Syft.  Nat.  Ed.  I 
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view,  vindicate  their  arrangement  among  quadrupeds. 
Their  internal  ftmfture  agrees,  in  every  refpedt,  with 
that  of  the  mammalia  quadrupedia  of  Ltntuus  ; and  their 
external  conformation  alfo  is,  in  fotne  parts,  fimilar. 

The  cetaceous  fifties  are  deflitute  of  gills  : They  breathe 
by  means  of  lungs,  and,  on  that  account,  are  obliged  to 
rife  frequently  to  the  furface  of  the  water  for  refpira- 
tion  *.  They  referable  land  animals  too  in  having  warm 
blood ; in  being  provided  with  external  organs  of  ge- 
neration ; and  in  their  manner  of  copulating  and  bring- 
ing forth  their  young,  which  they  fuckle,  and  proteft 
with  parental  attachment.  They  have  the  power  of 
uttering  founds  f,  fuch  as  of  bellowing  and  making 
other  noifes  ; a faculty  denied  to  the  other  inhabitants  of 
the  deep. 

But  notwith Handing  this  ftriking  fimilarity  between 
the  cetaceous  filhes,  and  the  land  animals,  there  are  many 
other  properties  belonging  to  the  former,  which  mud  de- 
termine us  to  rank  them  among  fillies,  where  the  ge- 
neral voice  and  language  of  men  have  always  placed 
them.  The  feeds,  manati  and  whales,  are  evidently  the 
fteps,  by  which  Nature  proceeds  from  the  one  of  thele 
her  great  families  to  the  other  : Here  they  approximate, 
and  appear  kindred  tribes.  In  the  laft  of  thefe  fpecies  of 
animals  however,  the  great  outlines  and  form  of  a fiflt 
predominate : It  is  entirely  naked,  or  covered  with  a 
fmooth  ikin  ; it  lives  wholly  in  the  water,  and  has  all  the 
aftions  and  habits  of  its  aquatic  neighbours  $. 

It  is  with  much  greater  confidence  and  facility,  that 
we  reftore  to  their  original  ftation,  the  cartilaginous 

filhes 


* Vide  Britijh  Zoology. 
J Vide  Rail  Synop,  Pifc, 


•}•  Blajftcs  Anat.  Animal.  a38. 


OF  FISHES  IN  GENERAL. 

nfi.es ; becaufe  greater  violence  has  beenufed  in  exclud- 
ing them  from  it.  They  are  by  no  means  capable  of 
living  indifcriminately  in  the  water  and  on  flvore,  and, 
therefore,  merit  not  the  name  of  amphibious,  which  Lin- 
nxus  haa  affigned  them.  The  fingle  circumftance,  by 
which  that  naturalift  determined  their  rank  in  the  ani- 
mal kingdom,  is  the  want  of  the  bony  operculum,  or  co- 
vering of  the  gills,  which  is  common  to  the  fpinous 
fifties. 

4 his  lafl  order,  which  alone  he  admits  to  be  filhes, 
He  has  very  properly  fubdivided  into  four  different  fee- 
tions,  the  apodal,  the  thoracic , the  jugular,  and  abdo- 
minal, fifhes  *.  i his  arrangement  is  founded  on  the  com- 
panfan  of  the  ventral  fins  to  the  feet  of  land  animals ; 
and  the  particular  fituation  of  thefe  fins  with  relpeft  to 

the  reft,  determine  the  place,  where  each  iilh  is  to  be 
ranked. 

The  apodal  filhes,  are  fuch  as  want  the  ventral  fins  alto- 
gether, fuch  as  t hcfwordfjh  and  eel.  In  the  jugular,  the 
ventral  fins  are  placed  before  the  peftond,  as  is  exem- 
plified in  the  codjijh  and  blenny.  The  thoracic  are  di- 
ftinguiftied  by  having  the  ventral  fins  placed  beneath  the 
peftoral,  as  is  illuftrated  by  the  mackrel,  or  father dajler. 
he  abdominal  fifties  are  known,  by  having  the  ventral 
s P aced  behind  the  pectoral  fins,  near  to  the  abdomen, 

f 13 , tbe  cafe  ln  the  Salmon  and  pike.  This  divi. 
ion  o fifhes,  according  to  the  fituation  of  their  fins, 

^ judici0US  and  natural-  It  firft  occurred  to 
left-  ‘ ' " "1Cn  cxainining  a colle£tion  of  prepared  lub- 
extafv  JhePrefence  of  ^r-  Hollander,  who  witnefied  the 
flifcoveryftlUS  lndsfatiSable  naturalift  on  making  this 


* VU  c iL  DECT. 

tSrNit'p' 

**  exckmation  of  the  Grecian  mathematician  ArchimMcs. 
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Section  II. 


Of  tie  external  Parts  and  Motion  of  Fifhes. 


The  external  form  of  the  greater  part  of  fifties,  tends 
greatly  to  the  eale  and  celerity  of  their  motion.  It  is 
lliarp  at  either  end,  and  fwelling  towards  the  middle  ; 
and  is  modelled  by  nature  after  that  fliape,  which  we  en- 
deavour to  imitate  in  thole  veflels,  that  are  intended  lor 
the  greatefl  defpatch.  livery  human  contrivance,  hotv- 
ever,  falls  far  ftiort  of  the  rapidity  of  the  natives  of  the 
lea.  All  the  larger  fifties  can  eafily  overtake  the  bed; 
confirufled  veflel  while  in  full  fail  ; and  play  around  it, 
without  any  apparent  effort. 

The  principal  inftrument  of  this  great  velocity  in  fifties, 
is  the  tail,  aided  by  the  ftrength  and  flexibility  of  the 
hack-bone.  The  other  fins  are  too  fmall,  {lender,  and 
flexible,  compared  with  the  weight  of  the  animal,  to  im- 
pel it  through  the  water  with  i'uch  vaft  rapidity  and 
force.  Their  principal  ufe  is  to  direft  and  moderate  the 
movement,  communicated  by  the  impulfe  of  the  tail. 
A fifth  when  deprived  of  thele,  and  put  into  a pond, 
darts  upwards,  downwards,  and  laterally,  with  all  its 
wonted  velocity,  but  without  being  able  to  direct  its 
couvfe  *.  The  ventral  and  dorfal  fins,  ferve  the  pur- 
pofe  of  keeping  the  fifties  in  an  ercel  and  perpendicular 
pofition ; and,  perhaps,  the  firit  contributes  to  raife  or 
fiuk  them  in  the  water.  The  peftoral  fins  regulate  and 
affift  progreffive  motion.  When  fvvimming  rapidly  for- 
ward. 


* Berlin  apud  Will,  de  motu  anim. 
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"Karel,  fillies  can,  by  extending  thefe,  flop  their  motion, 
and  produce  tnora  ;and,  when  fwimming  in  a ftreight  di- 
rection, they  can,  by  folding  either,  while  the  other 
continues  to  ply,  dired  their  motion  to  that  fide.  The 
foe  of  thefe  fins,  is,  in  general,  proportioned  to  that  of 
fbe  head  of  the  fill  to  which  they  belong  ; and  it  is 
probably  one  ufe  of  them,  to  prevent  the  fifb  from  be- 
mg  overbalanced  by  the  weight  of  its  head,  and  pre- 
cipitated to  the  bottom.  In  fome  fifties,  the  pectoral  fins 
ferve  the  fame  purpofe  as  the  wings  of  birds  ; for,  by 
their  means,  they  are  enabled  to  rife  from  their  watery 
element,  and  to  fly  for  a confiderable  fpace,  till  their  fins 
be  fo  diied  by  the  air,  that,  in  fpite  of  every  exertion, 
they  again  link  into  the  water. 


A fiih  completely  equipped  for  fwimming,  has  fevea 
fins,  two  pairs,  and  three  fmgle  ones  ; and  of  the  latter, 
two  are  above,  and  one  below  : But,  fince  thofe  which 
have  the  greateft  number  cf  fins,  are  not  the  fwifteft,  it 
has  been  concluded,  that  the  tail  is  the  principal  caufe  of 
>.he  fwiitnefs  of  a filli’s  motion.  When  in  purfuit  of  its 
prey,  or  avoiding  an  enemy,  all  the  fmaller  fins  are  laid 


clofe  to  its  body  ; then,  by  the  impulfe  of  the  tail  alone, 
Hlkims  through  the  water  with  the  incredible  velocity  of 
a dait  01  an  arrow*  The  mufcles,  by  which  the  tail 
3S  moved>  are,  by  far,  the  thickeft  and  ftrongeft  of  the 
bole  body  ; arid  to  give  diredion  to  the  great  impetus 
ich  they  communicate  to  the  fiih,  feems  to  be  the  chief 
purpofe  of  all  the  fmaller  fins. 

mot,on  of  fifties,  is  fuppofed  to  be  aflifted  by  the 
*!n°  bladder,  which,  by  contradion  and  dilatation, 

, r 1 a^c  or  fink  them  in  the  watery  element  at 
e j and,  as  that  element  is  of  very  different  degrees 
Vot'  "*•  E ot 
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of  weight,  according  to  its  depth,  the  fifties,  by  thus  va- 
rying their  fpecific  gravity,  can  poife  themfelves  in  any 
part  of  it  *.  That  this  is  the  ufe  of,  the  air  bladder, 
fome  naturalifts  pretend  to  have  afcertained  by  experi- 
ment : An  incifion  made  into  this  organ,  by  which  the 
air  is  allowed  to  .eicape,  obliges  the  fillies,  after  fome  ef- 
forts, to  fink  to  the  bottom  of  the  water.  This  opi- 
nion feems  to  receive  confirmation  from  the  manners  of 
thofe  kinds  where  it  is  wanting.  All  flounders  and 
ground-fiftes  are  deflitute  of  afwimming  bladder  ; and,  by 
confequence,  lie  eonttantly  at  the  bottom ; while  the  ce- 
taceous and  cartilaginous  orders,  which  often  fupport 
themfelves  at  the  furface,  without  the  aid  of  this  in- 
flrurnent,  are  fupplied  with  lungs,  which  ferve  the  fame 
purpofe,  by  admitting  the  air,  in  much  greater  quantity, 
into  the  cavity  of  their  bodies. 

So  far  this  matter  feemcd  to  be  clear ; but,  upon  ex- 
amining this  lingular  organ,  it  appeared  to  be  fupplied 
with  no  mufcles  that  could  enable  the  animal  to  contract 
or  dilate  it,  in  a voluntary  manner.  Two  other  opinions 
have,  therefore,  been  formed  concerning  the  ufe  of  the 
fvvimming  bladder.  Dr.  Needham  obferved,  that  in  the 
greater  part  of  fiftes,  whether  this  organ  was  fingle,  as 
in  fome  fpecies,  or  double,  as  in  others,  it  was  furniflred 
with  a duct  or  canal  that  opened  into  the  llomach : 
Hence  he  concluded,  that  its  ufe  was  to  collect  the  air 
fecreted  from  the  blood,  and  to  convey  it  into  the  llo- 
mach, where  it  affified  the  procefs  of  digellionf.  In 
this  manner,  he  endeavoured  to  account  for  the  extraor- 
dinary voracity  of  fillies,  and  their  uncommon  powers  of 
digellion. 

No 

* tyilloubii  Ichthyol.  p.  13.  f De  formato  ch.  vi. 
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No  philofopher  feems  yet  to  have  made  obfervations 
fufficiently  accurate,  fully  to  determine  this  matter ; for 
is  not  yet  afcertained,  whether  the  neck  of  the  canal 
be  fupplied  with  a valve  to  emit  air  fecreted  from  the 
blood,  or  to  receive  it  from  the  ftomach,  or  with  a 
muffle  that  may  equally  ferve  to  admit,  or  eject  it : And 
what  militates  againft  Needham's  opinion,  is,  that  the 
cartilaginous  fillies,  which  have  nothing  of  this  kind  to 
aid  their  digeftive  powers,  are  as  remarkable  for  voracity 
as  any  other  kind. 

The  other  ufe  to  which  naturalifts  have  deftined  this 
01  gan  is,  to  lerve  as  a receptacle  for  air,  inflead  of  the 
lungs  in  terreftrial  animals,  by  which  the  neceffities  of 
thefe  creatures  may  be  fupplied.  The  air  bladder  of 
fiihes  is  confined  in  a triangular  fpace  at  the  upper  part 
o.  the  abdomen,  and  confifts  of  one,  two,  and  fometimes 
three  divifions,  all  feparated  from  the  reft  of  the  vifcera 
by  a thin  membrane,  attached,  on  each  fide,  to  the  ribs; 
An  apparatus  of  this  kind,  though  we  be  not  able  to 
explain  its  ule,  no  one  C3n  imagine  was  formed  in  vain. 
It  ts  poffibie,  that  it  may  ferve  fome  purpofe  different 
;rom  any  of  the  above,  and  probably  more  than  one 
even  of  thefe. 

. Fliiles  thus  fitted  for  motion  in  their  element,  by  their 
internal  ftrufture,  as  well  as  by  their  outward  lliape,  and 
fitua.ion  ol  their  fins,  feem  as  well  furnilhcd  with 
e means  of  happinefs,  as  either  quadrupeds  or  birds. 

" '■bdc  they  are  furuifhed  with  an  external  covering, 

° e.tend  them  from  injuries  in  the  turbulent  fluid  which 
^ P'ri  ' 'u'  I hat  fiimy  and  glutinous  tubftance,  which  is 

^ ^ noni  the  pores  of  all  fidies,  not  only  defends 

r bodies  from  accident,  but  is  happily  contrived  to 
ter  ® 0bhruai°n  to  their  progiefs  through  the  wa- 
l*  eudes  tins  fubftance,  which  defends  ftieir  bodies 
B 2 from 
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from  the  immediate  contact  of  the  furrounding  fluid,  the 
greater  part  of  fifties  are  provided  with  a ftrong  covering 
of  fcales,  which  ftill  more  powerfully  protects  them  from 
injury  and,  beneath  this,  they  are  fupplied  with  an  oily 
matter,  which  prcferves  the  body  in  warmth  and  vi- 
gour. 

When,  however,  we  examine  the  fenfes,  and  other 
faculties,  of  this  part  of  the  animal  kingdom,  we  find 
it  in  a rank  greatly  below  the  other  tribes  ; and  that 
Nature  having  intended  them  for  lefs  perfect  beings, 
has  been  fparing  in  her  endowments.  The  brain,  the  feat 
of  fenfation,  is  much  fmaller  in  fifties,  than  in  other  ani- 
mals ; and,  probably,  gives  off  a fmaller  number  of  nerves 
to  the  different  parts  of  the  body  *,  Thofe  ftrong  tegu- 
ments, with  which  we  have  obferved  that  their  bodies 
are  covered,  mult  greatly  obfttuft  their  fenfe  of  touch, 
which,  in  all  probability,  is  far  from  being  delicate. 

The  external  organs  of  fmell,  and  the  nerves  which 
fopply  them,  are  perceptible  in  the  greater  part  of 
fifties  ; and,  even  where  the  apparatus  is  net  difeern- 
able  without,  the  formation  of  the  bones  within,  plainly 
indicate  an  apparatus  for  this  purpofe.  But  as  air  is 
the  only  medium  we  know  for  the  dill  l ibation  of  odours, 
it  cannot  be  fa'ppofed,  that  tliefe  animals,  refiding  in  wa- 
ter, can  be  poffeffed  of  any  capacity  of  being  affected  by 
them.  If  they  have  any  perception  of  fmclls,  it  miifl  be 
in  the  fame  manner  as  we  diftinguifh  by  our  tafle ; and 
it  is  probable,  that  the  olfactory  membrane  in  fifties, 
ferves  them  ir.Jtead  of  a diftinguifhing  palate:  By  this 
they  judge  of  fubftances,  whole  vapours,  having  tinc- 
tured the  water,  are  lent  to  their  noftrils,  and,  no  doubt, 

produce 

* WiHifms  de  anat.  cerebri-  apud  Willoubutiw. 
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Produce  fome  kind  of  fenfation.  This,  mod  probably,  is 
‘ e ufe  of  that  organ  in  thefe  animals;  as,  otherwife, 
would  be  provided  with  the  instruments  of  a fenfe, 
Which  they  could  not  enjoy  from  want  of  an  opportunity 
°f  uflng  them  * 3 

. "rile  fenfe  of  talle  in  filhes  mull  be  very  imperfect,  if 
US  dellcacy  arife  from  the  pliancy  and  foftnefs  of  the  or- 
gan.  The  whole  mouth  of  filhes  is  covered  with  a hard 
or  y luhftance,  which  mult  deprive  them  of  almoft  all 
power  of  diftinguifhing  different  fubftances  by  the  pa. 
f e 1 1 heir  voracity,  accordingly,  is  fo  indifcriminate,  that 
here  is  hardly  any  kind  of  food  which  they  will  not 

bail : 1 hC'V  deV°lU"  tlle  hlherman’s  plummet  inllead  of 

i filLe^,  except  the  cetaceous,  are  deprived,  not  only 
of  externa  ears  but  alfo  of  the  auditory  nerves  and  canal. 

„ " Cnlf  OI  heannS>  therefore,  it  is  probable,  that  they 

are  a together  deflitutef . As  they  are  incapable  of  uttering 
founds,  they  could  feldom  have  an  opportunity  of  hear! 
mg,  even  though  Nature  had  endowed  them  with  that 
Povei.  Aaey  have  no  voice  to  communicate  with  each 
oner  and,  confequently,  have  no  need  of  that  organ  by 

"nous  61  ?'■  T'"  “d  car.ilu- 

iT  °',Cd  °f  natures  for  the 

r rf 1 b“'' in  «■»  f«r«  muff, 

. . ' ”an"rfs  of  the  organ,  be  very  imperfea, 

nerri]a  b’  determined  by  thefe  reafons,  feem,  in  ge- 

tlie  faculty^  th?‘-  aU  thC  fpl"0US  flflles  are  ddlitata  of  * 
smined  " waring.  Linnaeus  who  has  probably  ex- 

accuraCvaZrter  numbcrof  ^jefts,  and  with  more 
•‘■n  any  other  philofophety  confeffes,  that  he 
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has  not  been  able  to  difcover  any  auditory  organs  in  this 
clafs  of  the  animal  kingdom*.  Mr.  Klein , however, 
imagines  he  has  found  out  organs  of  this  fenfe  , and  he 
has  allotted  for  that  purpofe,  thofe  bones  which  are 
found  in  the  head  of  fome  fifties  +.  But  thefe  are  fo  dif- 
fimilar  to  the  organs  of  hearing  in  other  animals,  that  it 
is  improbable,  that  Nature  intended  them  for  that  pur- 
pofe ; and,  befides,  there  are  many  fpecies,  in  which  they 
are  not  to  be  difcovered. 

But  although  Nature,  in  their  conformation,  had  made 
a provifion  for  the  hearing  of  fifties,  that  fenfe  mud  have 
been  extremely  limited  and  imperfeft,  from  the  nature  of 
the  element  which  they  inhabit.  Experiments  have 
been  made  on  the  capacity  of  water  to  tranfmit  founds  ; 
and  by  thefe  it  has  been  found,  that  it  is  capable  of  con- 
veying them  but  a fhort  way  ; for  it  quickly  deadens  that 
vibration  upon  which  they  depend.  A man  whofe  head 
is  one  foot  immerfed  in  water,  hears  voices  and  words 
uttered  in  the  air  ; but,  when  funk  to  the  depth  of  twelve 
feet,  he  fcarcely  hears  a mufket  ftiot,  though  difebarged 
over  his  head.  Hence  it  is  probable,  that  Nature  has 
made  no  organic  apparatus  to  convey  founds  to  fifties, 
fince  ftie  has  forever  configned  them  to  an  element, 
which  muft,  in  a great  meafurc,  have  defeated  its  pur- 
pofe. 

Rondeletius  J,  and  feveral  of  the  old  naturalifts,  who 
plead  for  the  hearing  of  fimes,  allege,  in  proof  ot  it,  that 
certain  kinds  of  them  are  fo  ail'e&cd  with  noife,  that 
they  become  unwholcfome  after  thunder ; and  that,  in 
ponds  where  they  are  tamed,  in  fome  places  of  Germany , 
they  are  convened  regularly  by  the  call  of  a bell  to  their 

food* 

* Syflema  Natarss.  t Vidc  Hiftoriam  Pifcium. 

| Rondel.de  pfeitws,  lib.  J.  cap.  14. 
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fb°d.  ^ But  the  experiments  made  by  Mr.  Gorian  *, 
l Oteiici  of  medicine  at  Montpelier , clearly  demonftrate 
the  fallacy  of  tbefe  proofs.  The  gold  fifties,  which  be 
'cpt  in  vafes,  he  could  never  difturb  by  the  loudeft  noife, 
provided  he  could  prevent  the  tremor  of  the  air  from 
a Sealing  the  water.  It  appears,  therefore,  that  fishes 
are  as  defiitute  of  hearing  as  of  voice;  and  that,  when 
*-hey  appear  to  come  to  their  food  at  the  call  of  a bell  or 
Whlftle,  it  is  either  by  feeling  the  vibrations  of  the  found 
affect  the  water,  or  by  feeing  the  perfons  approach  by 
t^iom  they  are  accuftomed  to  be  fed  f. 

f be  itght  of  filhes  is  probably  the  mod  perfect  of  all 
their  fenfes,  and  yet  it  is  far  inferior  to  that  of 
nroft  other  animals.  They  have,  properly  fpeaking,  no 
eye-lids : Their  fight  is  proteded  in  the  water  by  a 
nictating  membrane,  which  is  a continuation  of  the  fame 
tranfparent  fkin  that  covers  the  reft  of  the  head.  The 
cryftalline  humour,  which  in  molt  other  animals  is  flat, 
is  in  them  convex,  and  round  like  a ball  %.  In  confe- 
quence  of  to  is,  thefe  animals  muft  be  near-fighted,  even 
ln  water»  which,  like  a concave  glafs,  correds,  in  fome 
degree,  this  defed  of  the  organ  of  vifion.  We  have  no 
evidence  of  any  fifties  feeing  at  a confiderable  diftance  ; and 
t e cafe  with  many  of  them,  that  are  deceived  by  the 
! erent  klnds  of  bait  prepared  in  imitation  of  their  food, 
gives  room  to  fufped,  that  objeds  are  not  very  diftindlv 
Perceived  by  them,  even  when  near. 

it  Fl'T  thlS  fn°rt  account  of  the  external  fenfes  of  fifties, 
fall  > PPear>  rhat  their  faculties,  in  point  of  perfedion, 
8 “ y below  thofe  of  the  other  tribes,  which  have  al- 
ready 

* Hiftoria  Pifc.  , . . 
i r»ur  . , , T Aiinnsei  Syttema  Naturae. 

t poldfmith  * Nati  Hift.  vol.  vi> 
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ready  been  reviewed  in  the  preceding  part  of  this  work. 
In  every  thing  refembling  intelligence,  their  inferiority 
is  equally  linking.  They  are  incapable  of  attachment, 
or  of  acquiring  any  new  habits  by  domeftication  andinter- 
courfe  with  man.  Some  faint  traces,  indeed,  of  memory 
they  difeover,  if  it  be  true,  as  is  alleged,  that  they  re- 
gularly return  to  the  place  where  they  have  been  fed  * ; 
but  even  this  fmall  lhare  of  recollection,  can  hardly  be  al- 
lowed them  without  hefitation  ; for  they  may  be  affem- 
bled  there,  merely  by  feeing  one  of  their  number  pick 
tip  the  remains  of  the  food  which  they  had  formerly  left. 
It  forms  no  exception  to  the  general  conclufion,  that  all 
their  powers  and  faculties  are  of  a fubovdinate  kind,  fuit- 
ed  to  that  humble  and  paffive  exiftence  which  Nature 
has  affigned  them.  To  preferve  exillence,  and  to  con- 
tinue it  to  pofterity,  fill  up  the  whole  circle  of  their  pur- 
fuits  and  enjoyments,  to  which  they  are  impelled  rather 
by  neceffity  than  choice.  While  they  feem  mechanically 
excited  to  every  fruition,  their  fenfes  are  incapable  of 
making  any  diftinflions  ; and  they  are  hurried  forward 
in  purfuit  of  whatever  they  can  fwallow,  conquer,  or  en- 
joy f. 

* Willoub.  Hid.  Pifctum,  cap.  iii. 

f Goldfinith,  Nat.  H:ft.  voL  vi.  p.  164. 
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Section  III.  > 


Of  the  Refpiration , Food,  &c.  of  Fijhes. 

T 

In  all  animals,  refpiration,  or  the  admiffion  of  air  Into  the 
ody,  feems  neceffary  to  the  fnpport  of  life.  From  the 
experiments  that  have  been  made  upon  fillies,  almoft  in 
t e infancy  of  fcience,  it  appears,  that  they  are  inca- 
pable of  fubfifting  without  air  for  any  confiderable  time. 

ie  cetaceous  and  cartilaginous  fifties,  are  fupplied  with 
t e neceffary  quantity  of  this  fluid,  by  means  of  lungs 

tearflei!erreftria]  3nimalS  5 3nd  hence  **  ^edifh  na- 
turahft  has  arranged  them  in  the  fame  clafs  of  beings  *. 

in  the  fpmous  fifties,  refpiration  is  performed  by  branchiae 
or  gills,  without  the  cavity  of  the  body  } but  the  pvecife 
manner  in  wh.ch  this  operation  is  carried  on,  is  one  of 
e fecrets  of  Nature,  which  neither  the  glaffes  nor  the 
We  of  the  anatomift  have  ever  yet  been  able  to  de- 
mined’ f C manDer’  indeed’  In  which  the  air  is  tranf- 
perhans  l°m  ^ °*  tluadruPeds  into  the  blood,  is 

brancLTfiff  as  its  Pa%e  ^om  the 

This  diff  ■ i lnt°  the  artenes  leadinS  t0  the  heart- 
ham  on  Ar[edl  c°nfeffes  f ; and  Rondeletius , Need. 

to  explain°it  Cr  phll°fophsrs>  llavs  m vain  endeavoured 

Voi.  III.  n 

L The 

Syftema  Nature,  laft  editioa. 

^ mcdo  acr  iattet  btanchiaa  pifciam,  difficile  eft  didt* 
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The  gills,  it  would  appear,  have  a power  of  abforbing 
the  air,  without  giving  admiilion  to  the  water  which  is 
recened  into  the  mouth,  and  ejefted  by  the  branchia;,  at 
each  movement  of  the  opercula  which  cover  them  ; but 
in  what  manner  the  fubtile  reparation  is  performed,  no 
nature  lift  has  ever  ventured  to  declare.  As  the  air  and 
water  pufs  quickly  through  the  gills,  without  any  ap- 
parent effort  to  ieparate  them,  it  is  probable,  that  only 
a fm  -ft-  quantity  of  the  former  is  abtorbed,  but  that,  by 
the  frequent  rranfition  of  the  water,  a fufficient  quantity 
of  it  may  be  admitted  to  fupply  animals  whofe  blood  is 
naturally  coid,  and  not  in  great  abundance  *. 

But,  however  f all  a quantity  of  air  may  fuflice  to 
fupport  the  life  of  a fiih,  fome  portion  of  it  is  abfolutely 
neceflary  to  every  living  being.  Some  have  been  fhut 
up  in  a narrow  mouthed  vellel,  and  have  lived  there  for 
feveral  years;  but  the  air  is  no  fooner  excluded,  by 
flopping  up  the  opening,  than  the  animals  are  fulfocated 
in  the  courfe  of  a few  minutes.  When  this  experiment 
was  repeated  with  the  veffel  filled  half  with  water,  and 
half  with  air,  after  covering  the  mouth,  as  the  air  below 
began  to  be  exhaufted,  the  fifties  were  feen  ftruggling 
to  rife  above  one  another,  and  inhale  a fmall  fupply 
at  the  furface  of  the  water ; and  the  fame  confequence 
will  follow,  if  you  fallen  down  the  opercula  of  the  gills 
with  a firing,  fo  that  refpiration  cannot  be  performed  f. 
This  probably  is  the  caufe  why  fo  many  fifties  are  de- 
ftroyed  in  rivers  by  levere  froft : When,  by  the  congela- 
tion of  the  whole  furface  of  the  water,  the  external  air 
is  exciuded,  the  animals  below  mull  neceffarily  perifh  J. 

si  e lion 

* Willoughby,  lib.  i.  f Rondelct.  lib.  iv, 

1 Willoughby,  cap.  v. 
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fj**  mention,  a method  of  taking  fiQ.es  ih  the  river 

^ UP°"  this  obfetvation.  In  the  rigour  of 

vvauer  the  fdhermen  broke  fmall  holes  through  L ice. 
The  fuffocating  annuals  inttandy  crouded  to  the  aperture 
m order  to  procure  a iupply  of  air  , and  fo  eager  were 
they  to  obtain  it,  that  rather  than  abandon  the  at 

tempt,  they  fuffered  tliemfelves  to  be  caught  with  the 
hand. 

. N!Xt  to  the  heceffity  of  breathing  air,  that  of  devour. 

lng  I0°d  ‘eems  to  be  the  W.ft  conifant  and  urgent  in  the 
uatuie  of  fifties..  Among  them  this  appetite,  both  in 

JCUgt  1 8nd  aVldltJ>  fanis  to  furpafs  thole  limits  which 
Nature  has  preferred  to  herfelfin  the  other  orders  of  the 
anima  ingdom.  Every  aquatic  animal  that  has  life, 
^ Is  a viftim  ,0  the  indiferiminate  voracity  of  one  or 

'lt°  Ue  The  Smaller  tribes  devour  infefts, 

worms,  0I-  the  tpawn  of  the  reft  of  the  tenants  of  the 
waters  , while  they,  in  their  turn,  are  purfued  by  m;j. 
nons  larger  and  more  rapacious  than  tliemfelves.  A few 
of  them  leed  upon  mud,  the  aquatic  plants  or  grains  of 
corn  , hut  by  far  the  greater  numbers  fubfill  upon  ani 
irial  food  alone  ; and  of  this  they  are  fo  voracious,  that 
they  lpare  not  even  thofe  of  their  own  kind*.  Charr 
t,PC  ln  " P°nd>  lf  fcan%  lupplied,  frequently  devour 

. Z °WU  y°Ung'  °therS  that  are  la’-ger’  g°  in  quell  of 

• ger  prey  , it  matters  not  of  what  kind,  whether  of 
another  fpec.es,  or  of  their  own.  Thofe  with  the  moll  capu- 

mouths,  purfue  almolt  every  thing  that  has  life, 

ltih  wl/i  ?LCC  eaEh  °ther  m fielCe  0PP°fltion.  when  the 
J 1 h“s  ««  too.,  comes  off  wide  viflory, 

."1  devours  its  antagoniftf,  J' 

Thus 

* Willoughby,  Ub,  i.  apf  ^ 


t Coldfeiith,  Nat.  Hill.  vol.  vi. 
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Thus  the  rapacious  fifhes  are  different  from  the  pre- 
datory kinds  of  terreflrial  animals  ; they  are  neither  few 
in  number,  nor  folitary  in  their  habits.  Their  rapacity 
is  not  confined  to  a few  fpecies,  one  region  of  the Tea,  or 
individual  efforts.  Almofi  the  whole  order  is  continually 
irritated  by  the  cravings  of  an  appetite,  the  flrength 
of  which  excites  them  to  encounter  every  danger,  and 
which,  by  its  excefs,  often  deftroys  that  life  which  it  was 
intended  to  prolong.  Innumerable  fhoals  of  one  fpecies, 
purfue  thofe  of  another  through  vaft  trails  of  the  ocean, 
from  the  vicinity  of  the  pole,  doxvn  to  the  equator.  It 
is  thus  that  the  eod  purfties  the  whiting,  which  flies  be- 
fore it,  from  the  banks  of  Newfoundland,  to  the  fouthern 
coafts  of  Spain.  '1  hus  too  the  cachalot  drives  whole 
armies  of  herrings  from  the  regions  of  the  north,  de- 
vouring, at  every  inllant,  thoufands  in  the  rear.  Hence, 
the'Iife  of  every  fifh,  from  the  final  left  to  the  greatefl, 
is  but  a continued  feene  of  rapine  ; and  every  quarter  of 
the  immenfe  ocean,  prefents  one  uniform  pi&ure  of  hofti- 
lity,  violence  and  invafion. 

- In  this  unceafing  conflict,  occafioned  by  the  voracity 
of  the.  different  kinds  of  fifhes,  the  fmaller  tribes  muff 
have,  long  fince,  fallen  vidtims  to  the  avidity  of  the 
larger,  had  not  Nature  ikilfully  proportioned  the  means 
of  their  .efcape,  their  numbers,  and  their  produitive 
powers,  i to  the  extent  and  variety  of  the  dangers,  to 
which,  they  are  continually  expofed.  To  fupply  the 
ConftaatiVafle,  occafioned  by  their  deftruefion  in  the  un- 
equal combat,  they  arc  not  only  more  numerous  and 
prolific,  than  the  larger  kinds  5 but,  by  a happy  inftinit 
are  directed  to  feek  for  food  and  protection  near  the 
fliorC  ; where,  from  the  lhallownefs  of  the  water,  their 
leftroyers  are  unable  to  purfue  them.  Thefe,  yeilding 
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to  the  ftrong  impulfe  of  hunger,  become  plunderers 
in  their  turn,  and  revenge  the  injuries  committed  on 
their  kind,  by  deftroying  the  fpawn  of  the  larger  fiAies, 
which  they  find  floating  upon  the  furface  of  the  water  *. 
Even  there,  however,  they  often  meet  with  that  violence 
which  their  own  hofttlity  merits ; for  the  oyftcr,  the 
fallop,  and  the  mufcle,  lie  in  ambuih  at  the  bottom,  with 
their  Ihells  open  ; and,  whatever  little  fiih  inadvertently 
comes  into  contaft,  they  inftantly  clofe  their  Ihells  upon 
»t,  and,  at  their  leifure,  devour  it  in  the  concealed  man- 
lions  of  a prifon,  from  which  there  is  no  poffibility  of 
efcape. 

In  what  manner  digeftion  is  carried  on,  to  fuch  an 


amazing  extent  and  rapidity,  in  the  flomachs  of  fifties,  no 
inquiries  of  naturalifts  have  yet  been  able  to  afcertain. 
K we  were  to  judge  from  their  fubftancc  or  heat,  we 
would  be  led  to  conclude,  that  the  digeftive  powers  of 
thefe  annuals  are  feeble  and  imperfect  ; where*,  they 
appear  fo  far  to  exceed  every  thing  that  can  be  efFefted, 
either  by  trituration,  the  operation  of  heat,  or  of  a dif, 
folving  fluid,  that  a celebrated  phyfician,  after  various 
experiments,  has  been  of  opinion,  that  none  of  thefe 
Caufes  is  equal  to  the  efFeftf;  and  that  the  power  of 
d'geftion,  in  the  cold  maw  of  filhes,  is  fo  great,  as  to 
rturn  thofe  fyftems,  that  have  attempted  to  account 
-or  it  on  thefe  principles. 

with  ^°Wtr5  affimulation  in  filhes,  feem  to  increafe 
A uil-  ^Ua>nt*t7  0i  food  with  which  they  are  fupplied. 
Verv  fed,  can  be  habituated  to  fubfift  on 

power  o(  n°Unihment  > lf  fu%  fupplied,  it  acquires  the 
The  digeflCr"8  *“  hundred_  roaches  in  three  days. 

g power  of  filhes,  is  as  extraordinary,  as 


their 


* Goldfmith,  Nat.  Hift.  vo!,  vi. 


t Dr<  Hunter. 
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their  appetite  is  voracious.  The  cod  and  fturgeon  will 
not  only  fwallow,  but  diffolve  crabs,  mufcles,  lobfters* 
and  every  kind  of  ftiell  fifh,  whole  coverings  are  tnuch 
harder  than  the  coats  of  their  ftomachs.  On  difledion, 
the  maw  is  found  to  be  a foft  bag  filled  with  fhells  ; the 
calcareous  earth  of  which,  undoubtedly,  fupplies  the 
animal  with  nourifhment.  From  this  fad  it  would  ap- 
pear, that  fifhes  are  fupplied  with  a powerful  folvent,  hi- 
therto undeferibed,  which  enables  them  to  convert  the 
fubftances  they  fwallotv  into  a fluid,  fitted  for  their  pecu- 
liar fupport. 

Some  exceptions  to  the  extraordinary  voracity  of 
fifties,  are  produced  by  naturalifts,  which,  if  fully  exa- 
mined, will,  perhaps,  appear  more  apparent,  than  real. 
Some  are  faia  to  fubfift  on  pure  water  alone  ; an  after- 
tion,  which  is  fuppofed  to  be  proved  by  numbeilefs  in- 
flances  of  their  fubfifting,  for  feveral  months,  in  ponds 
eonftruded  of  hewn  ftone,  where  they  had  been  fupplied 
with  no  food  *,  It  is  alleged  too,  that  tliofe,  which  are 
carried  from  a diftance  to  the  markets  of  London  and 
Paris  in  perforated  veflels,  mull  fubfift  upon  water 
alone. 

The  element  of  water,  however,  is  feldom  found  pure 
and  unmixed.  The  very  epithets  of  fait,  bitter  and 
fweet,  imply  a compofition  and  mixture,  perceptible  even 
to  the  tafte.  The  particles  of  the  earth  upon  which  it 
runs,  neceflarily  enter  into  it,  and  vitiate  its  purity. 
Thefe  fubftances,  together  with  myriads  of  animalcules 
with  which  it  teems,  may  fupply,  for  a while,  a fcanty 
fubliftence,  and  fupport  the  life  of  the  molt  voracious 
animals. 

1 8 
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In  the  mean  time,  it  will  readily  be  allowed,  that 
iflies,  though  for  ever  hungry  and  prowling,  t,„  endu„ 
.he  want  of  food  for  a >„„g  tilM.  f "" 

to  be  formed  by  the 

, , „r  y ne  c,rcl,rn fiances  in  which  they  are 

placed.  Want  produces  abftinence  • from  V J 
thev  learn  m,,.1,  a , ’ 1 °m  abundance 

Of  tie-  ,„lil  '•0“0fthc"1“<lS'ut.o»o„. 

Ihe.,  Will  live,  end  even  thrive,  in  a pond  whe[e 

there  ..none  bn,  ttfelf;  and  the  gold  a„d  f,l,e,  fiftes, 

"■hieh  we  coniine  in  glaTs  vafa,  ft  , hi 

year,,  without  any  vifible  fnpport  lut  water.  WcLh, 

en.,ons  one  that  »»  kept  a.  hi,  honfe,  in  thi,  m>nner, 

eon  d fc'  T’  *KW  “ *■*  * tta.  the  vafc 

onld  fcarcely  contain  „„r  o0„ld  ; 

he  br  patage  by  „hich  i,  „ 

ation,  'fii  “PP”'  ,bmlor'-  ">*•’  « certain  Ctu. 

..»r  appetite  tofearoi,,  °f  food,  a,  well  a,  to  ah„„! 


Section  IV. 


0fthc  Generati°P,  Fecundity,  &c.  of  Fifties. 

Th 

ginous,  and  ^1V,fion  of  into  the  cetaceous,  cartila- 
‘Pmous,  ^as  formed  by  accord.ng 


to 


* Hoc  niodo  fuaviffm,, 

TIC  educatu«,  in  cam  '"'J  con-!ux> tR:s  annos,  pifcem  domi  aluit ; Gc- 

^rcre.nccqaain  ™rrri8m"1CmaCCreV!t’  Ut  tandem  ncc 

■ « fucrat,  eadem  exixe  poffet.  EmdtU>. 
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to  the  three  different  modes  of  their  generation.  Among 
thofe  of  the  firft  order,  fecundation  is  accompli  died  with- 
in the  body  of  the  female,  by  means  of  a penis  intrans , 
as  in  terreftrial  animals.  They  are  all  viviparous  j that 
is,  the  female,  after  having  been  fecundified  by  the  male, 
and  after  a certain  period  of  geftation,  produces  a living 
and  perfect  animal. 

The  cartilaginous  are  alfo  all,  except  fome  fpecies  of 
the  flurgeon,  viviparous  ; and  among  this  order  too,  fe- 
cundation feems  to  be  performed  within  the  body  of  the 
female,  who  conceives  two  or  more  large  eggs,  diftin&ly 
containing  red  find  white,  like  thofe  of  birds.  In  thefe 
eggs  the  fetus  is  formed ; and,  by  the  white  of  them, 
it  is  fed,  while  it  is  hatched  within  the  body  of  the 
mother,  without  being  excluded  in  the  egg  ftate,  as 
is  the  cafe  in  birds.  In  this  ftate,  the  eggs  have 
been  found  in  the  belly  of  a dogfilh,  with  the  young 
completely  formed,  and  of  a very  confiderable  fize  *. 
The  number  of  thefe  eggs  lodged  at  one  time  in  the 
uterus,  is  various,  according  to  the  fpecies  to  which 
the  animal  belongs.  One  naturalift  + obferved  in  the 
belly  of  t a dogfilh,  fix  that  w'ere  arrived  at  their  full 
fize,  befides  many  others,  in  which  the  fetus  was  fcarce- 
ly  formed  ; another  faw,  in  the  cornua  uteri  of  a tor- 
pedo, fix  eggs  on  one  fide,  and  eight  upon  the  other. 

The  mode  of  generation  that  obtains  among  the  vivi- 
parous or  fpinous  fillies,  is,  from  their  fituation  and  man- 
ner of  life,  involved  in  great  obfeurity.  It  is  generally 
fuppofed,  that  their  eggs  are  not  fecundified,  till  after 
their  exclufion  from  the  matrix  of  the  female.  They 
feem,  indeed,  amidft  their  evolutions  in  the  deep,  to  co- 
4 pulate  i 

* Rams  apud  Willough.  Lib.  I.  cap.  ix. 
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pul  ate ; but,  as  the  male  is  furnilhed  with  no  external 
organs  of  generation,  his  junction  with  the  female  is 
only  to  em.t  his  impregnating  milt  upon  the  eggs,  as 
they  fall  torn  her  body.  For  this  purpofe,  it  is  faid,  he 
pur  ue,  them  along  the  ft  re  am,  carefully  impregnating 
them,  one  after  another.  b 

-thefe  faffs,  however,  are  controverted  by  Linn  ecus, 
who  maintains,  that  no  fecundation  can  take  place,  ex- 
cept within  the  body  of  the  female  *,  although  the  ge- 
neration of  frogs  and  lizards  has  always  been  regarded 
as  an  example  of  the  contrary.  In  fupport  ot  his  hypo- 
thefis,  he  afferts  that  he  obferved,  at  fpawning  feal'on, 
every  male  pike  furrounded  by  feveral  females ; and  that, 
as  foon  as  the  milt  was  ejeded  by  him,  it  was  immedi- 
ately fwallowed  by  the  females  ; a procedure  which  he 
nad  occafion  to  notice  in  feveral  other  kinds  of  fifli. 

The  experiments  that  have  lately  been  made  at  Berlin 
by  a ikdful  naturalift  f,  feem  totally  to  overthrow  this 
c .arine  of  Linnzus.  It  has  been  found,  that  of  both 
falmon  and  trout,  the  roes,  artificially  extruded  from  the 
body  of  the  female,  were  capable  of  being  fecundilfed  by 
an  admixture  with  the  milt  of  the  male.  Hence  it  is 
probable,  that,  though  both  the  male  and  the  female 
concur  in  the  great  work  of  impregnation,  yet  the  ad 
is  performed  without  the  body  of  the  latter  ; and  that 

the  fpawner  ejeds  her  eggs,  while  the  milter  fprinkles 
tfietn  with  fperm. 

The  fcience  Qf  iebthyoiogy  is  fUU  m it5  infancy.  Sup- 
1 by  few  accurate  obfervations,  and  lfill  fewer  ex- 

1 nts,  it  ]las  hitherto  been  regarded  as  a field  for 

V0L-HI-  D theory,, 

* PtJt  Syftema  Nature  ad  locum, 
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theory,  fpeculation,  and  conjefture.  Hence  we  are  no 
fooncr  free  of  one  difficulty,  than  we  are  met  by  another 
equally  perplexing  and  infurmountable.  It  has  long 
been  a queftion,  among  philofophers,  whether  filhes  are 
produced  by  fpontaneous  generation  *.  That  they  are, 
an  ancient  naturalift  pretends  to  have  proved  by  his  own 
experiments  and  obfervations  f . There  is,  fays  he,  in 
the  vicinity  of  Pifa,  and  furrounded,  on  every  fide,  by 
hills,  a place,  into  which  the  waters  of  no  fountain, 
ftream,  or  lake,  ever  flowed  ; a place,  which  no  moifture, 
except  the  rain  from  the  clouds,  ever  watered.  A few 
days  before  my  arrival  at  this  fpot,  a copious  Ihower  of 
rain  had  overflowed  it  with  water,  and  nature  herfelf 
had  fupplied  it  with  filhes,  among  which  vaft  numbers 
of  carp  Were  obferved.  The  fame  thing,  he  adds,  is 
feen  in  many  pools  in  France,  into  which  no  flock,  or 
original,  of  the  many  various  filhes  they  contain,  was 
ever  placed. 

Another  philofopher  has  adopted  the  fame  opinion 
concerning  the  fpontaneous  production  of  filh  ; becaufe, 
in  ponds  newly  dug  out,  filhes  have  been  obferved  dur- 
ing the  firft  year  ; and,  in  fucceeding  ones,  many  other 
different  kinds,  although  none  had  been  originally  tranf- 
ported  thither  J.  It  is  a phenomenon  in  Nature,  for 
which  it  is  indeed  difficult  to  account,  but  notwith- 
ftanding  an  incontrovertible  fa£t,  that  in  ftagnating  pools 
occafioned  by  the  rain  in  Bombay,  which  have  no  com,, 
nuinication  with  any  river,  or  the  fea,  filhes  are  gene- 
rated, of  which  many  perfons  have  eaten,  and  which, 

upon 

* Willoughby,  lib.  I.  cap.  ix. 
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Upon  the  drying  of  thefe  ponds,  die,  and  are  corrupted  *. 
But,  however  diflicult  thefe  appearances  may  be  to  ex- 
plain or  in  whatever  manner  the  fifties  were  introduced 
into  thefe  ponds,  we  muft  conclude,  that  they  were  ori- 
ginally produced  from  the  eggs  of  animals  of  their  own 
kind  •,  becaufe  the  idea  of  fpontaneous  generation  is  re- 
pugnant to  every  maXim  of  found  philofophy  f. 

Fifties,  in  general,  are  male  and  female  ; the  former 
poffeffing  the  milt,  and  the  latter  the  rot.  Some  indi- 
viduals of  the  cod  and  fturgeon,  are  faid,  indeed,  to  con- 
tain  both.  The  fpawn  of  the  greater  number  of  hlhes 
is  depofited  in  the  faud  or  gravel ; and,  in  that  date,  it 
is  probable,  that  the  roe  and  milt  are  mixed  together. 
Summer  is  the  moll  common  time  for  the  fpawnmg  of 
fifties ; becaufe,  at  that  feafon,  the  water  is  tepified  by 
the  beams  of  the  fun,  and  therefore  better  fitted  for 
quickening  the  eggs  into  life.  It  is  probably  for  this 
reafon,  that  the  herrings  frequent  the  fhores  of  Britain, 
at  the  [pawning  feafon  ; there  not  being,  in  the  unfathom- 
able depths  of  the  ocean,  a fufficient  quantity  of  heat  to 
hatch  their  eggs.  When  they  have  depofited  their  bur- 
dens,  they  return  to  their  former  flattens,  and  leave 
their  infant  progeny  to  Ihift  for  tliemfelves. 

The  fpawn  of  different  fifties  continues  in  the  ftate  of 
eggs,  fometimes  for  a longer,  and  fometimes  a fliorter 
period.  In  general,  however,  this  period  is  propor 
tioned  to  the  fize<  of  the  animal.  In  the  falmon  kind, 
the  young  animal  continues  in  the  form  ot  an  egg,  fiom 

the  month  of  December  till  April,  the  young  caip  con 
-n  „ tiii  ues 


* Vide  Lind,  on  hot  climates,  Part  II  f ■*  * 
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tinues  not,  in  that  Hate,  for  above  three  weeks  ; and  the 
gold  fitlx  from  China,  is  produced  in  a ftill  Ihorter  pe- 
riod *. 

When  excluded  from  the  egg,  the  young  fiihes  all,  at 
firft,  efcape  by  their  minutenefs  and  agility.  They  per- 
form all  their  motions  with  much  greater  celerity  and 
eafe,  than  grown  and  bulky  fillies  ; and  can  make  their 
way  into  thallow  water,  where  they  cannot  eafily  be  pur- 
fued.  But,  with  all  thefe  advantages,  not  one,  perhaps, 
of  a thoufand,  furvives  the  dangers  of  its  youth.  There 
is  no  inftance,  among  the  fpinous  fiihes,  of  any  thing  re- 
fembling  parental  affection : They  all  abandon  their  eggs 
to  be  hatched  by  the  heat  of  the  feafon  f ; and,  if  they 
ever  return  to  the  fpot  where  their  young  have  begun 
the  career  of  life,  the  male  and  female  that  gave  them 
birth,  forgetting  all  parental  relation,  become  enemies 
as  formidable  as  the  moft  rapacious  plunderers  of  the 
deep. 

Though  the  fifhes  fall  in  millions  by  the  rapacity  of 
one  another,  yet  they  have  other  enemies  than  the  ani- 
mals of  their  own  kind.  Many  of  the  quadrupeds  fre- 
quent the  fliores,-  rivers,  and  lakes,  where  filh  is  almoft 
their  only  food  ; and  we  have  already  had  occafion  to 
remark,  that  a great  proportion  of  the  fowls  refide  con- 
Jlantly  on  the  fea,  where  they  either  feed  upon  fpawn, 
or  become  the  mercilefs  invaders  of  the  fmall  fifhes. 
Thoufands  too  of  the  human  race,  wander,  in  a favage 
llate,  around  the  lakes  and  rivers,  whence  they  derive  a 
confiderable  portion  of  their  fuftenance.  And,  among 

thofe 


* * Goldfmith’s  Nat.  Hift.  Vol,  VT. 
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thofe  nations,  whom  arts  and  agriculture  have  rendered 
lcfs  dependent  on  this  precarious  fupport,  fuperftition 
ha$  come  in  the  place  of  want,  and  given  a new  edge  to 
their  avidity  for  this  fpecies  of  food.  From  the  inva- 
sions, therefore,  of  terreftrial  animals,  and  from  their 
own  mutual  rapacity,  the  annual  confumption  of  fillies 
is  conftant  and  immenfe  ; but  the  munificent  Author  of 
Nature  has  made  a kind  provifion  for  his  creatures,  by 
the  amazing  fertility  which  he  has  conferred  on  this 
olafs  of  beings. 

The  fecundity  of  fifh  in  general  far  furpaffes  that  of 
Any  other  animals  ; in  iome,  it  exceeds  belief,  for  there 
are  individuals  among  this  clals  of  .he  animal  kingdom 
capable  of  producing,  in  one  year,  a greater  number  of 
their  fpecies  than  all  the  inhabitants  of  Great  Britain.  Nine 
millions  of  ova  have  been  found  in  the  ipawn  of  a lingie 
cod  * ; one  million,  three  hundred,  and  fifty-feven  thou- 
fand,  four  hundred,  have  been  taken  from  the  belly  of  a 
flounder  : The  mackerel,  carp,  tench,  and  a variety  of 
other  fpecies,  are  faid  to  potTefs  a degree  of  fertility  but 
little  inferior  f. 

Such  an  aftonilhing  progeny,  were  it  allowed  to  ar- 
rive at  maturity,  and  to  add  the  whole  of  its  number  to 
the  reft  of  the  family,  would  foon  overftock  Nature,  and 
even  the  ocean  itfelf  would  not  be  able  to  contain,  much 
lefs  to  provide  for  the  half  of  its  inhabitants.  Of  the 
°va  fpawned  by  thefe  different  fifh,  however,  probably 
not  one  in  an  hundred  ever  becomes  a full-grown  am- 
mal : They  are  devoured  by  the  leffer  fry  that  frequent 
file  lliores,  by  aquatic  birds  near  the  margin,  and  by 

the 
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the  large  filb  in  the  deep  water.  Such  as  ft  ill  furvive', 
are  fufticient  for  fupplying  the  ocean  with  inhabitants  ; 
and  of  thefe,  notwithftanding  their  own  rapacity,  and 
that  of  the  aquatic  fowls  and  terreftrial  animals,  enough 
is  left  to  relieve  the  wants  of  a great  portion  of  the  hu- 
man race.  Thus,  two  important  purpofes  are  anfwered 
in  the  economy  of  Nature  by  the  extraordinary  fecundi- 
ty of  fillies  : it  preferves  the  fpecies  amidll  numberlefs 
enemies,  and  ferves  to  furnilh  the  reft  with  a fuftenancc 
adapted  to  their  nature  *, 

Among  terreftrial  animals,  there  are  various  degrees  of 
fertility,  according  to  their  chance  of  deltruCtion,  from 
the  want  of  courage,  bulk,  or  ftrength  : The  largeft  are 
always  leaft  productive,  and  the  fmaller  are  more  proli- 
fic, in  proportion  as  the  dangers  increafe,  to  which  they 
are  cxpofed  f.  The  fame  obfervation  may  be  extended 
to  the  inhabitants  of  the  ocean  : Among  thefe,  as  the  ce- 
taceous filh  refemble  quadrupeds  in  their  habits  and  con- 
formation, fo  they  are  diftinguilhed  by  a fimilar  degree 
of  fterility.  All  the  whales,  and  even  the  cartilaginous 
fifties,  are  not,  perhaps,  fuperior  to  terreftrial  animals  in 
their  powers  of  production.  Among  the  hungry  and 
heedlefs  inhabitants  of  the  fea,  they  are  diftinguilhed  by 
finer  organs  and  higher  fenfations.  Their  fize  and  cou- 
rage place  them,  in  a great  meafure,  beyond  the  reach 
of  danger ; they  nurfc  their  young  with  tendernefs  and 
aftiduity,  and  they  protect  them  from  injury  with  an  ob- 
ftinate  intrepidity  little  inferior  to  that  of  the  lion  or  the 
eagle.  Hence  the  number  of  their  young  is  few,  pro- 
portioned to  the  dangers  to  which  they  areexpofed  : A- 

midftt 
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mid  ft  that  fecurity  which  they  enjoy,  and  the  eafe  with 
which  they  can  repel  the  hoftility  of  the  inimical  tribes, 
they  run  but  little  hazard  of  being  deftroyed  by  their  ra- 
pacity. 


Section  V. 


Of  the  Growth , Longevity,  and  Dietical  Ufes  of  Fi/h. 

As  the  dangers  to  which  the  progeny  of  all  the  fpinous 
fifties,  while  in  the  form  of  ova,  and  in  their  nafcent 
hate,  are  innumerable,  and  furrounding  them  on  every 
fide,  Nature  has  happily  ordered,  that  they  fhould  re- 
main but  a fhort  time  in  that  defencelefs  condition.  The 
period  at  which  the  different  fpecies  arrive  at  their  ap- 
pointed fiz.e,  is  not  exa&ly  afcertained ; but  the  genera- 
lity of  naturalifts  agree  in  reckoning  it  extremely  lhort  *. 
Ariftotle,  and  Pliny  who  copied  him,  feem  both  to  have 
committed  a miftake,  when  they  affigned  only  two  years 
for  the  life  of  the  tunny  + , a fifti  which  approaches  to 
to  the  fize  of  a whale.  This  fpecies  had  various  differ- 
ent names  affigned  it,  till  it  arrived  at  its  fifth  year,  whew 
it  received  the  appellation  of  a whale  ; a circumftance  from 
which  we  muft  conclude,  that  the  ancients  in  general  en- 
tertained a very  different  idea  of  its  longevity  $.  Of  a 

fimilar 

* Rondeletius,  de  pifeibus. 
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fimilar  error,  many  of  the  moderns  are  guilty  in  aflertf 
ing,  that  the  common  falmon  arrives  at  its  full  growth 
m a year.  Our  moil  experienced  fifliers  diftinguifh  them 
alfo  by  different  names,  till  they  arrive  at  their  fixth 
year,  when  they  are  fuppofed  to  have  reached  their  full 
fize : Thofe  of  the  firft  year  they  call  fmelts  ; of  the  fe- 
cond,  fprods ; of  the  third,  morts  ; of  the  fourth,  fork- 
tails  ; of  the  fifth,  lialf-fifh  ; and  of  the  fixth,  falmons  *. 
It  is  probable,  however,  notwithftanding  the  imtnenfe 
fize  at  which  many  of  them  arrive,  that  fifhes,  in 
general,  are  of  a quick  growth,  and  that  the  period  of 
their  adolefcence  is  fmall,  in  proportion  to  that  of  their 
lives.  There  is  another  peculiarity  attending  the  growth 
of  fifh  ; and  that  is,  the  cetaceous  kinds,  which  are  by  far 
the  laigefl,  inhabit  chiefly  the  colder  regions  of  the 
ocean,  adjoining  the  poles.  The  reverfe  of  this  is  the 
cafe  with  terreftial  animals,  who  always  diminifh  in  fize 
as  they  recede  from  the  heat ; and  by  far  the  large!!  of 
them,  the  elephant,  the  camel,  and  rhinoceros,  are  only 
found  in  the  warm  or  intratropical  latitudes.  It  is  proba- 
ble, indeed,  that  the  whales  might  prefer  the  more  tem- 
perate regions  of  the  ocean,  and  might  even  acquire  a 
large  fize  there  ; were  they  not  compelled  to  avoid  them 
by  the  frequent  difturbance  given  by  fhips,  and  to  feek 
that  tranquillity,  of  which  they  are  fond,  in  the  unhofpi- 
tal  climes  of  the  north  f. 

Hitherto,  we  have  been  examining  fifhes  with  regard 
to  their  external  conformation,  and  have  found  them  in- 
ferior to  terreftrial  animals  in  their  organization,  and  in 
the  number  of  their  enjoyments.  We  are  now  to  contem- 
plate 


* Vide  Willoughby,  lib.  i.  cap.  If. 
^ Idem  ibidem. 


OF  FISHES  IN  GENERAL. 


33 


plate  them  in  a more  favourable  point  of  view,  and  that 
ls>  m the  extraordinary  period  of  time  during  which  they 
Poffefs  the  humble  exillence  which  Nature  has  affigned 
them,  'i  heir  longevity  is  far  fuperior  to  that  of  other 
animals  *.  We  have  already  feen  what  ample  provi- 
fi°n  is  made  for  fupplying  them  with  food,  by  mul- 
llplying  the  inhabitants  of  the  fea  : They  are,  therefore, 
10  little  danger  of  perilhiag  from  want ; and  there  is  rea- 
fon  to  believe,  that  they  are,  in  a great  meafure,  ex- 
enapted  from  difeafes. 


Moll  of  the  diforders  incident  to  mankind  arife  from 
the  changes  and  alterations  incident  to  the  atmofphere ; 
but  fi flies  refide  in  an  element  but  little  fubjeft  to  change ; 
theirs  is  an  uniform  exifteuce  ; their  movements  are 
without  effort,  and  their  life  without  labour.  Their 
bones  alfo,  which  are  united  by  cartilages,  admit  of  in- 
definite extenfion  ; and  the  different  fiz.es  of  animals  of 
the  fame  kind  among  fifties  is  very  various.  They  ftili 
keep  growing  ; their  bodies,  inflead  of  fuffering  the  ri- 
gidity of  age,  which  is  the  caufe  of  natural  decay  in  land 
animals,  Hill  continue  increaling  with  frefh  fupplics  ; and 
as  the  body  grows,  the  conduits  of  life  furnifh  their  flores 
ln  greater  abundance.  How  long  a fifti,  that  feems  to  have 
Scarce  any  bounds  put  to  its  growth,  continues  to  live,  is 
not  afeertained  f . 

Some  fpecies  of  the  German  carp  have  been  knovvn  to 
Me  an  hundred  years  f;  thofe  fpecies,  however,  with 
which  we  are  bell  acquainted,  feem  not  to  enjoy  fo 
•3rcat  a degree  of  longevity.  The  falmon,  we  have  re- 
marked, takes  only  fix  years  to  reach  its  full  fize  ; if  we 

Vol.  If.  -n-  i, 

Ie  allow 


* Gcfcer  de  pdciLus. 


f Fidt  Bacon’s  worts,. 


34 


OF  FISHES  IN  GENERAt. 


allow  four  or  five  times  that  fpace  for  the  period  of  its 
life,  it  will  not  exceed  thirty  years. 

Dilferent  methods  have  been  devifed  for  afcertaining 
the  age  of  fillies,  feme  of  which  will,  perhaps,  pretty 
accurately  determine  this  matter.  The  ingenious  Mr. 
Hiddojlroam,  a Swede,  has  attempted  to  compute  their 
ages  by  the  number  of  concentric  circles  obferved  in  a 
tranfverfe  fection  of  the  vertebrae  of  the  back  ; and  it  has 
been  found,  that  each  circle,  like  that  in  the  feftion  of 
a tree,  correfponds  to  a year  of  the  animal’s  life.  In 
confirmation  of  this  fact,  experiments  have  been  made  on 
different  individuals  of  various  (i7.es,  but  or  the  fame  age, 
whole  concentric  circlss  have  always  been  of  an  equal 
number;  whereas  a young  filh  differs  from  an  older  one 
of  the  fame  fpecies,  by  having  a fmaller  number  of  thefe 
circles.  By  this  method  of  computation,  feveral  filh 
were  found  from  fifteen  to  twenty  years,  but  none  gave 
indications  of  a greater  age. 

Another  method  of  computing  the  age  of  fillies,  prac- 
tifed  by  M.  de  Bufon,  is  by  numbering  the  concentric 
circles  upon  their  feales*  ; but  as  this  requires  a more 
minute  examination,  it  is,  of  confequence,  liable  to 
greater  uncertainty.  On  examining  the  fcale  of  a filh 
through  a microfcope,  it  exhibits  a number  of  circles, 
one  within  another,  refembling  tliofe  in  the  vertebra  of 
the  back,  and,  like  them,  every  circle  reprefents  a year 
of  the  fi Hi’s  life.  A fcale  of  a carp,  thus  examined,  an- 
nounced the  animal  to  be  no  lefs  than  an  hundred  years ; 
a longevity  lefs  incredible,  becaufe  confirmed  by  the  tef- 
tiir.ony  of  feveral  different  authors  f,  fome  of  whom  have 
aliened,  that  this  filh  lives  twice  that  period. 


f Vide  Hilt,  gener.  et  part. 
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The  dietical  ufes  of  fifties  are  to  us  the  moll  important 
anicle  of  their  hilftory,  a part  that  is  happily  free  from 
that  uncertainty  and  darkncfs  in  which  many  other  cir- 
cumftances  relating  to  their  manners  and  economy  are 
ft'U  involved.  All  fifti  whatever,  and  particularly  thofe 
■Without  the  tropics,  are  capable  of  being  converted  into 
TOholefome  food.  Every  European  filh,  while  in  fea- 
^on’  is  nutritive;  the  various  methods  of  preparing 

drefting  them  are  detailed  by  the  Authors  to  whom 
that  Province  belongs.  Such  difquifitions  cenftitute  the 
lllftory  of  an  art,  but  they  are  not  the  objects  of  fei- 
ence. 

fifties,  in  general,  when  out  of  feafon,  are  unwhole- 
^ me,  and  even  pernicious  ; and  this  is  more  efpecially 
16  with  the  oily  kinds  ; fuch  as  the  herring,  the 
mackerel,  the  eel  and  the  falmon.  So  little  is  this  faft 
tended  to,  that  the  eating  of  the  latter  ol  thefe  fifties, 
at  an  improper  feafon,  has  been  the  immediate  caufe  of 
Hn  eP’demic  fever.  Some  of  the  fifties  that  frequent  the. 
ftorcs  of  the  Wejl-Indian  iflands,  are  faid  to  be  poifon- 
0Us  : that  they  are  naturally  fo,  however,  may  be  juftly 
fttmftioned;  though  there  can  be  no  doubt  of  their  be- 

, ' <3 

°mnig  pernicious  in  certain  circumftances.  If  they  feed 

'T°n  c°ppcr-banks,  their  food  may  contain  fo  great  a 

quantity  of  the  poifon  combined  with  that  metal,  as  may 

render  their  flefti  noxious  ; and  the  fame  confenuence 
win  r • 

entue  if  they  devour  the  feeds  of  fome  poifonous 
nts  ^uit  grow  in  thefe  parts  of  the  globe. 

^ he  improvement  of  the  arts  tends  greatly  to  extend 
^ dominion  of  man  over  the  inferior  animals  ; the  art 
nac  igation,  in  particular,  may  be  faid  to  have  enm- 
eted  his  conqueft  of  the  ocean,  and  brought  a vail  ac- 
E a ceffion 
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ceffion  both  to  the  fund  of  his  tubfiftence  and  enjoy- 
metits,  by  the  capture  of  fo  many  animals  whom  Na- 
ture feemed  to  have  placed  beyond  the  reach  of  his  [low- 
er. A fleet  of  filling  veffeis,  manned  by  a few  thoufand 
European  failors,  is  capable  of  taking  a greater  number  of 
fifh  in  a feafon,  tliata  perhaps  could  be  done  by  all  the  ra- 
vages on  the  continent  of  -America.  But  the  fuperflitious 
regulations  of  the  Romilh  Church  has  tended  more  than 
any  other  circuinflance,  to  enhance  the  value,  and  in- 
creafe  the  quantity  of  this  ipecies  of  food.  To  fupply 
the  imaginary  abflinence  of  the  devout  or  fuperflitious, 
large  demands  are  annually  made  upon  the  fea  ; and  to 
make  up  for  the  deficiencyof  this  precarious  fupply,  ponds 
have  been  dug,  and  fifh,  like  land  animals,  rendered 
domeftic. 

Tn  the  conflruftion  of  fhefe  ponds,  it  may  be  proper 
to  obferve,  that,  if  intended  for  breeding,  they  ought  to 
he  of  various  depths,  from  fix  feet  to  fix  inches  ; for  few 
fifh  will  fpawn  in  water  of  any  considerable  depth.  Such 
pieces  of  water  ought  alfo  to  be  partly  filled  with  aquatic 
plants  ; becaufe  thefe  afford  fhelter  and  nourifhment  to  dif- 
ferentkinds  of  irrfe&s,  that  contribute  tofeed  the  fifhes:  For 
a fimilar  reafon,  fifh  ponds  ought  to  be  furrounded  with 
trees,  that  the  infeeds  frequenting  them  may  afford  an 
additional  fupply  for  their  fuftenance.  In  arranging  the 
fillies  in  thefe  rectptacles,  attention  ought  to  be  paid  to 
the  different  fpecies  that  are  introduced  into  the  fame 
pond.  Carp  and  tench  agree  well  together ; but  they 
frequently  do  not  thrive  when  mixed  with  any  other 
fpecies.  The  perch  is  almoll  the  only  fi;h  that  can  be 
fafely  entrufled  in  a ilieet  of  water  frequented  by  the 
pike. 


In 
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In  populous  countries,  like  China  or  Holland.,  where 
fcvery  article  of  food  is  in  requefl,  and  every  fpot  of 
ground  is  turned  to  account,  great  attention  is  paid  to 
the  ftrufture  and  management  of  filh  ponds  : There  ex- 
perience has  taught  men  to  afcertain  the  quantity  of  eve- 
ry kind  of  fiih,  which  any  given  fpace  of  water  can  fup- 
P°rt.  Ninety  brace  of  carp,  and  forty  of  tench,  may  be 
Supported  in  an  acre  of  water  ; a greater  number  would 
languith  and  die.  In  tranfporting  full  from  rivers  into 
ponds,  it  has  been  found  that  the  young  thrive  much 
better  after  tne  operation,  than  the  old  ; for  at  that  pe- 
riod of  life,  they  poffefs  a power  of  more  eafily  accom- 
modating themfelves  to  any  change  in  their  fitua- 
tion. 


In  fome  parts  of  Germany , where  the  domeftication  of 
is  prafticed,  the  ponds  are  conflrudted  in  a fuite,  one 
adjoining  another  ; and,  by  means  of  a communication 
between  them,  they  can  empty  the  water  of  one  pond, 
together  with  the  filh,  into  another.  After  this  is  ac- 
complished, the  empty  one  is  frequently  plowed,  and 
fown  with  barley  : When  the  grain  is  in  the  ear,  the 
'vater,  with  its  inhabitants,  are  again  admitted  to  feed 


bpon  the  grain,  and  are  thus  more  expeditioufly  fattened 
t ian  by  any  other  management.  In  all  filh  ponds,  the 
milters  are  the  preferable  fifh,  for  they  become  much 
latter  than  the  fpawners. 

1 idi  of  different  fpecies,  as  well  as  terminal  animals; 
found  capable  of  producing  an  offspring;  but  their 
a breeding  is  a very  obfcure  article  of  their  hiflory. 
k V ^Pec>cs  have  hitherto  been  domeflicated,  and  on  thefe, 
a very  fmall  number  of  well-attefted  experiments 
tf6  ^n°Wn’  ^ cr°fs  breed  is  faid  to  be  obtained  between 
carp  and  the  bream,  and  between  the  carp  and  tench  : 


That 
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That  between  the  carp  and  tench  was  produced  by  mix- 
ing  the  milt  of  the  former  with  the  fpawn  of  the  latter  5 
the  offspring,  which  was  examined  by  Mr.  Pennant, 
bore  a greater  refemblance  to  the  male  than  the  female 
parent  *. 

It  is  remarkable,  that  fo  few  fpecies  of  this  clafs  of 
the  animal  kingdom  have  been  tranflated  from  their  pri- 
mitive haunts,  and  made  fubfervient  to  man  by  domef- 
tication.  Only  three  kinds  have  been  tranfported  from 
foreign  parts  into  Britain  ; the  carp,  the  tench,  and  the 
goldftfli.  Double  that  number  are  domefticated  with 
fuccefs  upon  the  continent  ; but  even  this,  in  all  proba- 
bility, is  but  few  to  what  might  eafily  be  rendered  fub- 
ferviect  to  the  fame  purpofe,  by  the  induftry  of  man. 
There  can  at  leatt  be  entertained  no  doubt  that  thofe 
domefticated  upon  the  continent  would  thrive  equally  in 
Britain. 

The  caprinus  corufius  is  found  indigenous  in  many  of 
the  rivers  in  England , where  it  is  called,  the  rudd-  It 
is  reckoned  a fuperior  ftih  to  the  carp  in  many  refpcffs, 
yet  it  has  never  been  domefticated  in  its  native  country* 
though  reared  with  great  advantage  in  the  fifti  ponds  of 
Sweden.  The  cobctus  fofiilis  is  a fifn  unknown  in  this 
country;  but  is  domefticated,  with  profit,  in  the  ponds 
at  Stockholm,  and  might,  with  equal  propriety,  be  tranf- 
lated into  thofe  of  Scotland.  In  the  fame  manner,  the 
cobetus  barbatula,  whichgwas  introduced  into  Sweden  by 
Frederick  I.  might  be  made  an  inhabitant  of  our  artifi- 
cial ponds.  The  falmo  tymalis  of  Lenmeus,  known  in 
England  by  t he  name  of  grayiin,  is  one  of  the  bell  fillies 
both  for  fport  and  the  table,  and  might  eafily  be  tranf- 
ported here  from  the  ftreams  of  Derhyjlire , its  native 

refidence. 

* rue  Blit.  Zcol.  Vol,  III.  clafs  Iv.  p.  356. 
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fefidence.  Both  eels  and  chart  might  he  rendered  ufeful 
Pond-fith  ; as  neither  are  too  delicate  for  tranfportation  ; 
and,  from  experiments  already  made,  the  certainty  of 
their  thriving  is  fully  eftablilhed. 

If  the  tranfiation  of  fifh  has  not  been  often  attempted, 
certainly  is  not  becaufe  they  are  incapable  of  fuf- 
taining  various  degrees  of  heat,  and  of  living  in  different 
climates.  The  neceffity  of  procuring  a fupply  of  food  ; 
°f  feeking  a fafe  retreat  for  propagating  their  fpecies,  or 
a temperature  of  that  element  in  which  they  live,  fuited 
to  their  conft  ttutions,  compels  the  fifties,  as  remarkably 
as  terreflrial  animals,  to  make  extenfive  migrations  from 
°fe  part  of  the  fea  to  another.  With  regard,  however,  to 
this  curious  fubject,  we  have  but  few  fafts  upon  which 
We  can  depend. 

The  fifh,  like  land  animals,  are  eiiher  folitary  or  gre- 
garious : Of  the  former  kind,  trout,  falmon,  pike,  See. 
the  migrations  are  probably  in  queft  of. a proper  place 
to  depoiite  their  fpawn.  The  falmon,  for  this  purpofe, 
leave  the  fea,  and  mount  the  rivers  in  the  beginning  of 
■winter,  -where  they  dig  in  the  gravel,  depoiite  their  bur- 
Hen,  and  again  return.  The  trout  likewife  afeends  near 
the  fourceof  the  rivulets  at  the  feafon,  when  they  enter  the 
ftnaller  branches  that  run  into  the  main  ftream,  for  the 
Purpofe  of  fpawn  ing.  It  is  then  they  are  often  feen  in 
hnail  rivulets  upon  the  high  grounds,  in  water  fo  flial- 
l°w  as  fcarcely  to  cover  their  bodies. 

Of  the  gregarious  fillies  that  frequent  frelh  water,  we 
no w but  little  concerning  their  migrations.  It  is  pro- 
a e>  that  the  perch  and  the  minnow  are  llationary,  and 
'at  they  retire  only  to  the  margin  of  the  river  to  depofit 
1 e*r  Ipawn.  The  fifties,  moil  remarkably  gregarious, 

are 
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are  inhabitants  of  the  fea  ; fuch  as  the  cod,  ling,  her- 
ring, pilchard,  and  fparling.  The  migrations  of  the 
herring  are  well  known.  In  the  months  of  June  and  July, 
it  iffues  in  vail  fhoals  from  the  unexplored  regions  of  the 
northern  ocean  ; furrounds  the  Britijh  ifles,  and  enters  the 
bays  and  arms  of  the  fea.  Thefe  fillies  are  known  to  take  up 
their  refidence  in  i'ome  particular  loch  or  creek  for  eight 
or  ten  years,  and  then  to  refort  to  another  for  a fimilar 
period.  The  tytlie,  the  calfilh,  the  cod,  and  whiting* 
have  all  their  feafons  of  migration.  The  laft,  in  parti- 
cular, are  probably  forced  upon  thofe  iramenfe  journeys 
from  the  coafts  of  America  to  thofe  of  Spain  and  Africa , 
to  avoid  the  purfuit  of  the  cod,  and  other  rapacious 
invaders . 

From  thefe  obfervations,  it  would  appear,  that  fifh  of 
the  fame  fpecics  are  capable  of  living  in  very  different 
quarters  of  the  globe,  and  of  enduring  various  degrees  of 
heat  and  cold  ; a circumflance  which  opens  a vaft  field 
for  the  enterprife  and  ingenuity  of  man  in  tranfporting 
them,  and  rendering  them  fubfervient  to  the  purpofes  of 
dorr  education.  It  is  impodible  to  determine  to  what 
length  this  operation  may  be  carried,  or  to  afcertain  hoW 
great  an  accedion  might  thus  be  made  to  the  fultenancfr 
of  the  human  race. 
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Section  I. 


Generic  CLaraBcrs  of  the  Cetaceous  Fijhes. 


to  rrr  ^ e,®  ae„,„;„g 

o the  Anftotelian  drnlion ; »,,d  have  obtaieed  from  him 
that  name,  „„  .count  of  their  „otmo„  { " 

producing  a perfca  animal  fr„m/„«,,  and  no,  fr„„,  „„  ». 
Thefe  animals,  from  the  more  perfcft  conformation  of 
them  organs,  as  well  as  their  fuperior  bulk,  ate  fully  en 
*>tled  to  the  firft  rank  among  the  inhabitants  of  the  oce' 

endow^-V!*  t6rreftrial  animal3>  We  have  fome 

and  thl  u ifler.P°WerS’  3nd  m°re  var'ous  inflincts, 

dred  tribe!  ' Th'T2  *“*  ^ kin" 

aquatie  A difhndhon  obtains  among  the 

tion  and°r  erS’  ^ whale’  Pofl'cffing  the  organiza- 

firft  flat-  man^  ° the  hablts  of  quadrupeds,  claims  the 
ion  among  his  companions  of  the  deepf. 

who  I”!  C°ntains  the  whales  of  all  the  various  kinds, 
Vol  u J6et  ’ the  cafchalot,  with  teeth  in  the  lower 

4 F J'aW,; 

hkughLy}  Ub. p.  f GoJdMth’s  Nat.  Hitt.  vol,  VI. 
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jaw  ; the  dolphin,  with  teeth  in  both  jaws  ; the  porpeffe; 
and  the  grampus.  Such  are  the  marks  by  which  the 
different  tribes  of  this  divifion  are  diftmguiihed  from 
each  other  ; but  the  moft  linking  and  obvious  chara&er 
bv  which  they  are  at  once  difcriminated  from  all  other 
animals,  is  their  immenfe  fize.  The  teftimony  of  all  an- 
cient writers  concurs  in  afcribing  to  them  a bulk  far  fur- 
paffing  the  larged  animal  known  upon  the  globe.  In  thofe 
books  which  Juba  wrote  to  the  fon  of  Augujlus  Cafar 
concerning  Arabia,  whales  of  fix  hundred  feet  long,  and 
three  broad,  arc  faid  to  have  enteied  a river  of  that  coun- 
try *.  Pliny  himfelf  vouches  the  extraordinary  fize  of 
two  hundred  and  forty  feet  in  length,  by  eighteen  in 
breadth  ; and  Nearchus  declares,  that  he  faw  on  one  of 
the.illands  oppofite  to  the  mouth  of  the  Euphrates , a 
■whale  of  an  hundred  and  fifty  cubits,  call  out  upon  the 
fliore.  Arrian  +,  Strabo  J,  and  Diodorus , mention  na- 
tions of  favages  bordering  on  the  Indian  Ocean,  which 
built  their  houfes  of  the  bones  of  whales  call  out  by  the 
fea,  ufing  their  jaws  for  door  cafes  ; and  we  find  from 
Trobijber,  that  the  fame  method  of  architeaure  was  for- 
merly praaifed  by  the  inhabitants  of  Greenland  i - 

Many  later  writers  give  a fimilar  account  of  the  mag- 
nitude of  whales.  Even  within  the  araic  circle,  they 
were  formerly  of  a prodigious  fize,  when  their  capture 
was  lefs  frequent,  and  the  filh  were  allowed  to  grow. 
We  know,  by  the  accounts  of  travellers,  that  within  the 
torrid  zone,  where  they  are  unmolelted,  they  are  Hill  feen 
one  hundred  and  fixty  feet  in  length  ||.  Thofe  at  prefent 
taken  in  the  Greenland  leas,  feldom  exceed  eighty  oi  nine- 
ty 

* Pliny,  lib.  xxxii.  cap.  I.  f Liber  viii.  j Liber  XV. 

§ Vide  Second  voyage,  p.  1 8.  ||  Adamian's  voyages,  p,  174. 
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feet  in  length,  and  about  twenty  in  breadth : Even  thefe, 
however,  muft  appear  enormous  to  the  fpe&ator,  and, 
when  firfl  beheld  rifing  from  the  deep,  muft  have  (truck 
hirn  with  allonilhment  and  terror.  Thofe  who  frequent 
the  northern  ocean,  to  whom  the  frequency  of  the  light 
has  rendered  it  lefs  tremenduous,  muft  enjoy  a magnifi- 
Cent  fpeftacle  in  beholding  fuch  an  enormous  animated 
tumbling  amibft  the  waves,  and  darting  through 
the  water  with  incredible  velocity  ! Such  wonders  does 
Mature  prefent  in  an  element  where  her  operations  are 
hut  partially  known  ; perhaps  (lie  has  kill  greater  won- 
^ers  cor>cealed  in  the  deep,  which  we  have  had  no  op* 
Portunities  of  exploring.  The  whales  are  obliged  to  fhew 
themfelves  upon  the  furface,  in  order  to  take  breath  : but 
who  knows  the  lize  of  thofe  animals  that  are  fitted  to  re- 
gain for  ever  under  water  ; and  that  have  been  increaf- 
ing  in  magnitude  for  centuries  *. 

1 hough  we  now  fee  no  whales  two  hundred,  and  two 
hundred  and  fifty  feet,  which  we  have  good  reafon  to  be- 
lieve was  the  cafe  two  centuries  ago,  hill  the  fize  of  this 
order  of  beings  is  fufficient  to  diftinguifh  them  from  all 
the  reft  of  the  animal  kingdom.  It  is  probable,  indeed, 
trom  fkeletons  that  have  been  found  at  different  times’ 
that  there  once  exifted  terreftrial  animals  of  much  great- 
er bulk  than  are  to  be  found  at  prefent.  Creatures  of 
c i an  immenfe  fize  muft  have  required  a proportion- 
ri  * ' eX^ent  of  ground  for  fubfiftence  ; and  by  being 
jj  human  race  for  large  territory,  they  muft 

een  deftroyed  in  the  conteft.  A fimilar  caufe  has 
E 2 diminifhed 

fence,  andT^1*114’  * traten'  *s  fai(5  t0  be  fcvcral  “dies  in  circumfe- 
Would  be  cred 'I''631'  Ilke  * <ma11  illun<J-  To  beIieve  ail  fuch  relations 

t*oldfmith’£  TviVu-n^'11' t0  dcny  their  rofirbility,  would  be  preemption, 
* vol.  VI, 
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diminilhcd  both  the  number  and  the  fize  of  the  cetaceous 
tribes  : Man  had  no  fooner  completed  his  fovereignty 
over  the  ocean  by  the  invention  of  the  compafs,  than 
thefe  animals  were  fo  much  thinned  by  continual  cap- 
ture or  deflruetion,  that  they  have  never  had  time  to  ar- 
rive at  that  enormous  bulk  which  the  peaceable  peffef-. 
lion  of  the  fea,  in  former  ages,  conferred  *. 

The  external  conformation  of  the  filhes  of  this.genus, 
no  lefs  than  their  fize,  ferves  to  charafterife  them 
among  the  other  inhabitants  of  the  deep.  They  are  co- 
vered with  a dark-coloured  cinereous  Ikia : they  are 
moved,  commonly  againft  the  wind,  and  with  vaft  rapi- 
dity, by  means  of  a horizontal  tail,  aided  by  three  fins  ; 
two  pt&oral,  and  one  back  fin  ; but  in  fome  fpecies,  the 
laft  is  wanting.  The  head  is  commonly  extremely  large, 
in  proportion  to  the  fize  of  the  body,  being  in  fome  equal 
to  a third  of  the  fize  of  the  fifii.  The  animal  is  di- 
refted  to  its  prey  by  two  fmall  eyes,  furniflied  with  eye- 
lids, and  not  fuperior  in  fize  to  thofe  of  an  ox.  As  the 
cetaceous  tribes  all  breathe  by  means  of  lungs,  they  have 
no  branchim  nor  external  apparatus  for  that  purpofe  f. 
In  the  middle  of  the  head,  there  is  one,  fometimes  two 
orifices,  through  which  they  fpout  water  to  a valt 
height,  and  with  a great  noife.  With  thefe  orifices  raif- 
ed  above  the  furface,  the  whales  fleep  and  breathe,  gen- 
tly moving  their  fins,  to  keep  them  poifed  upon  thefum- 
mit  of  the  water  +.  When  immerfed  below  the  furface, 
or  while  devouring  their  food,  water  unavoidably  ruflies 
into  the  throat  and  lungs,  and  is,  in  this  manner,  ejedted 
every  time  they  rife  for  a fupply  of  air.  If  the  animal 
be  wounded,  it  fpouts  the  air  and  water  with  a violence 

fufficient 

* Vide  Erithh  Zoology,  clafs  iv.  gen.  I.  f Ariftot.  Hift.  Animal. 
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fficient  to  overfet  a (hip  ; and  the  nqife  it  occnfions,  is 

iike  the  difcharge  of  cannon,  at  the  diftance  of 
*ome  miles. 

Animals  of  fuch  enormous  ftrength  and  magnitude, 
Wje  ro,Sbt  imagine,  would  fpread  terror  and  devaftation 
around  them,  and  make  an  indifcriminate  (laughter 
the  inferior  tribes.  No  creature,  however,  is  lefs  vo- 
ncious  than  the  common  whale  : Almoft  no  animal  fub- 
j ance  is  ever  found  in  its  fiomach  ; it  feeds,  as  fome  al- 
Cge’.  uPon  different  infeeds  that  float  on  the  furface  ; ac- 
coidtng  to  others,  upon  the  medufa  or  fea-blubber  *. 
,tS  f°od’  we  are  certain,  muff  be  extremely  minute,  ior 
f 6 CaPacify  °f  its  throat  does  not  exceed  four  inches,  a 
•Ifh  bej°nd  aU  ProPortiou)  fmaller  than  that  of  other 

The  fmall  quantity  of  food  that  fuffices  the  whale,  may 
jultly  furprtfe  us,  when  we  confider  their  fize,  and  the 
numbers  of  thefe  animals  that  often  herd  together.  Had 
their  voracity  been  proportioned  to  their  bulk  and  num 
kers,  the  ocean  itfelf  would  hardly  have  afforded  a fuffi- 
cient  fupply.  The  infects  upon  which  they  feed  are 
Wack,  and  about  the  fize  of  a bean  : They  are  of  a round 
Za’  like  fnails  in  their  (hells,  and  are  feen  floating  in 
fl  fters  together  upon  the  waves.  Thefe,  the  whale 

barb  UP  ^ SrCat.  nutnbers’  and  bruifes  them  with  the 
ed  +S  at  P'PeS  WUh  Which  itS  mouth  is  internally  cover- 
all L Wlththis  f°0d>  il  becomes  the  fatteft  of 

T lmals>  whether  terreftrial  or  aquatic. 

barml  f 6nd''r  aPPetite,  the  whale  adds  peaceable  and 
eafv  a a • lanners  ■ *t  purfues  no  other  fifli,  but  leads  an 
indolent  life  on  the  bofom  of  the  waves,  and  is 

inoffenfive, 
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inoffenfive,  proportioned  to  its  ability  to  do  mifchief. 
Among  land-animals,  we  have  had  occafion  to  obferve, 
that  fovereignty  does  not  always  follow  ftrength  or 
£ze  * : The  elephant  and  camel  fly  before  the  tyger  and 
the  lion  ; while  the  eagle  pofleffes  a decided  fuperiority 
over  the  vulture  and  the  oftrich.  The  fame  law  obtains 
among  the  inhabitants  of  the  ocean ; where  the  whale, 
if  he  holds  the  fceptre,  holds  it  by  a precarious  tenure,  for 
it  may  eafily  be  wrefted  from  him  by  his  fubje&s.  There 
is  a ftrong  analogy  between  his  manners  and  thofe  of  the 
elephant : Both  are  the  ftrongeft  and  larged  animals  in 
their  refpective  elements  ; neither  oiTers  injury ; and 
each  is  terrible  when  provoked  to  refentment. 

But  thefe  peaceable  and  innoxious  habits  do  not  equal- 
ly belong  to  the  whole  of  the  cetaceous  order : The  fin- 
fifli  differs  from  the  great  whale  in  this  refpeft ; it  fub- 
fifts  chiefly  upon  herring,  and  is  often  feen  driving  valt 
flioals  of  them  before  it.  Thofe  of  the  cachalot  tribe  are 
dill  more  voracious,  and  commit  greater  depredations  : 
They  are  fumilhed  with  teeth  both  in  the  upper  and  low- 
er jaw;  their  throat,  though  inferior  in  capacity  to  that  of 
the  cartilaginous  i!  flies,  is  much  larger  than  in  the  com- 
mon whale;  and  thefe  powers  of  deglutition  were  pro- 
bably conferred  to  gratify  the  cravings  of  an  appetite 
proportionably  more  voracious.  It  is  faid,  that  the  filli- 
es of  this  genus  are  poffeffed  of  a courage,  that  often 
proves  fatal  even  to  the  animals  of  their  own  order : they 
purfue  and  terrify  the  porpeffes  to  fuch  a degree,  that 
they  often  drive  them  alhore  f. 

The  common  whale,  whatever  honours  vulgar  preju- 
dices may  have  conferred  upon  it,  has  no  pretenfions  to 

the 
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(lie  fovereignty  of  the  ocean  : On  the  contrary,  as  it  is 
a Peaceable  and  inoffenfive  animal,  it  has  many  ene- 
!*Ues  difpofed  to  take  advantage  of  its  difpofition,  and 
Aptitude  for  combat  *.  There  is  a fmall  animal  of  the 
teftaceous  kind,  called  the  whale-loufe,  that  Hicks  to  its 
od7>  as  we  fee  fiitlls  Hick  to  the  foul  bottom  of  a lhip. 
This  creature  infinuates  itfelf  chiefly  under  the  fins  ; and, 
*n  defiance  of  all  the  efforts  of  the  whale,  it  Hill  keeps 
*ts  h°ld,  and  lives  upon  the  fat,  which  it  is  provided  with 
Jrift runicnts  to  extract.  The  fifliermen,  however,  often  wit- 
nefs  the  encounters  of  the  whale  with  a much  more  terrible 
e'ietny.  At  the  fight  of  the  fword-fifli,  this  largell  of 
Animals  is  feen  agitated  in  an  extraordinary  manner,  and 
leaping  from  the  water  as  if  with  fear.  Wherever  it 
Appears,  the  whale  perceives  it  at  a diftance,  and  flies 
rom  it  in  the  oppofite  direaion.  The  whale  has  no  in- 
rument  of  defence  except  the  tail : with  that  it  endea, 
Vours  to  ftnke  the  enemy  ; and  a fingle  blow  taking- 
place,  would  effectually  deftroy  the  adverfary  : But  the 
fword-filh  is  as  aftive  as  the  other  is  flrong,  and  eafily 
avoids  the  ftroke ; then  bounding  into  the  air,  it  fulls 
upon  its  fubjacent  enemy,  and  endeavours,  not  to  pierce 
^nh  lts  pointed  beak,  but  to  cut  with  its  edges.  The 
ea  all  about  is  feen  dyed  wjth  blood,  proceeding  from 
v 'ounds  of  the  whale;  while  the  enormous  animal 

its  ? m endeavours  to  reach  its  invader,  and  ftnkes  with 
at  aSain(f  the  furface  of  the  water,  making  a report 

A irrf°W  ^°uder  ^an  tl'c  n°ife  of  a cannon  f. 

its  o 1 m0ie  fatd  Cnemy  0t  the  whale’  is  an  animal  of 
tIle  °rder>  called  by-  the  fifhermen  of  New  England 

Of  ferocious  habits,  and  furnifhed  with  flrong 

fharp 
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fliarp  teeth,  thefe  animals  when  they  furround  a whale 
feldom  allow  it  to  come  off*  with  life.  They  tear  and 
mangle  its  flelh  on  all  fides,  till  fatigued  with  fighting, 
and  overcome  with  wounds,  it  falls  a prey  at  laft  to  their 
fury  ; and  after  it  expires,  the  tongue  is  extracted,  the 
only  part  which  they  devour. 

By  the  conftant  hoftilities  of  thefe  various  animals,  the 
race  of  whales  has  probably  been  gradually  diminiftiing 
in  number  for  feveral  ages  *.  From  the  largenefs  of  their 
fize  they  cannot  eafily  be  concealed  from  their  deftroyers  5 
and  as  they  are  diltinguilhed  by  fterility  among  the  finny 
tribes,  their  deftruction  cannot  foon  be  repaired:  But  of 
all  the  caufes  of  the  wafte  and  diminution  of  this  order 
of  fifties,  the  interference  of  man  has  operated  by  far 
the  molt  powerfully.  His  hoftilities  has  been  incompara- 
bly more  fatal  than  thofe  of  all  the  reft  of  their  enemies  ; 
and  a greater  number  is  probably  deftroyed  in  a feafott 
by  the  ingenuity  of  the  filhermen,  than  i3  devoured  by 
the  rapacious  animals  in  an  age. 

The  inhofpitable  Ihores  of  Spitsbergen  were  found  to 
be  the  great  refort  of  the  whales  ; and  for  more  than  three 
centuries,  notwithftanding  the  coldnefs  of  the  climate* 
and  the  terrors  of  the  icy  fea,  a great  number  of  Euro- 
pean Ihips  have  annually  frequented  thofe  dreary  abodes* 
and  at  length  thinned  the  number  of  their  inhabitants. 

The  whale  fiihe'ry  was  carried  on,  for  the  fake  of  the 
oil,  long  before  the  ufe  of  whale  bone  was  difcovered  f» 
The  fubftance  which  has  obtained  that  name,  adheres  to 
the  upper  jaw  $ and  is  formed  of  thin  parallel  laminae* 
fome  of  the  longeft  four  yards  in  length.  Of  thefe  there 

are 
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lle  a'aout  feven  hundred  in  all  : about  two  thirds  of  that 
“Umber  are  of  a length  fit  for  ufe,  the  reft  being  too 
ort  . The  oil  is  extracted  from  different  parts  of  the 
0tv  ; the  tongue  alone  of  fonae  fifh  yielding  from  five 
t0  fix  barrels. 

early  as  the  beginning  of  the  fourteenth  century, 
*fie  Bifcayneers  were  in  poflfeffion  of  a very  cor.fiderable 
^rade  to  the  coaft  of  Greenland : They  long  en- 
■^°yed  the  profits  of  a lucrative  traffic  in  train  oil,  and 
^’hale-bone,  before  the  Englijh  attempted  to  obtain  any 
a^e  of  that  commerce.  What  probably  firll  gave  them 
an  idea  of  the  advantages  to  be  reaped  from  it,  was  the 
Cculent  of  one  of  their  fiiips  bringing  a cargo  of  whale- 
^ e a°d  train-oil  from  the  bay  of  St  Laurence , part  of 
le  burden  of  two  large  Bifcayan  fhips  that  had  been 
Recked  there  about  the  year  fifteen  hundred  and  ninety - 

years  after  that  period,  the  town  of  Hull  had 
e honour  of  firft  attempting  that  profitable  branch  of 
j5  C'  Ac  Pre^ent  ^ feems  t0  be  on  the  decline,  thenum- 
^ r °f  fitli  being  greatly  reduced  by  their  conftant  capture 
huch  a vaft  length  of  time.  It  is  now  faid  that  the 
from  a defect  of  whales,  apply  themfelves  to  feal 
t(lr^r^’  fi"°m  which  animals  they  alfo  extract  an  oil,  and 
not  ^ ^'llls  to  S°°fi  account.  This  trade  however  will 
and  P_r°bably  be  of  any  long  continuance,  for  thele  Ihy 
tmid  creatures  will  foon  be  induced  to  quit  thofe 
too  ^ being  perpetually  harraffed.  We  are  informed 
front  "*l  t:iS  natlves  °f  Greenland  already  begin  to  fuffer 
the  fcarcity  of  leals  in  their  feas.  The  fielh  of  theft* 
Vol.  III. 
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animals  conftitutes  their  principal  fubfillence  ; and  fhouli 
they  be  at  laft  extirpated,  or  defert  the  coaft:,  that  mi- 
ferable  people  would  be  in  danger  of  perilhing  through 
want*. 

Before  the  year  1,598,  the  whale  feems  never  to  have 
been  taken  on  our  coaft s but  when  it  was  accidentally 
driven  a-fbore-j-.  It  was  then  deemed  a royal  filh,  and 
the  king  and  queen  divided  the  fpoil  between  them  ; the 
king  afferting  bis  right  to  the  head,  and  her  majefty  by 
prerogative  entitled  to  the  tail\.  A total  revolution  in 
the  falhion  of  eatables,  and  the  great  quantity  of  thefe 
fifti  that  are  now  imported,  has  rendered  this  prerogative 
of  royalty  of  lefs  importance,  and  even  ludicrous  : for- 
merly however  the  whale  as  well  as  the  porpoife,  and  dol- 
phin, was  probably  a dilh  ferved  at  the  royal  board  ; and 
from  its  magnitude  it  muft  have  held  a very  refpectable 
ftation  there.  Such  dainties  continued  in  vogue  l'o  late 
as  the  reign  of  Henry  VIII. ; for,  in  a houfehold  book 
of  that  prince  §,  it  is 'ordered,  that  if  a porpoife  fhould  be 
too  big  for  a horfe  load,  allowance  fhould  be  made  to  the 
purveyor.  Even  in  the  reign  of  Queen  Elizabeth,  we 
find  directions  for  the  dreffing  and  ferving  up  of  the  dol- 
phin with  porpoife  fauce;  acompofkion  of  vinegar,  crumbs 
of  bread,  and  fugar  }|. 

The  fleih  of  the  whale  has  always  made  a part  of  the 
food  of  forne  favage  nations.  The  natives  of  Greenland 
as  well  as  the  barbarous  tribes  that  inhabit  the  vicinity 
of  the  fouth  pole,  eat  the  Selb  prepared  in  various  ways, 
and  drink  the  oil,  which  is  with  them  afirlt  rate  delicacy. 
The  finding  of  a dead  whale  is  an  adventure  confideied 

among, 
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•among  the  mod  fortunate  circumflances  of  their  wretched 
lives.  They  make  their  abode  bcfide  it ; and  feldom  re- 
move till  they  have  left  nothing  but  the  bones*.  In  the 
days  of  Willoughby , the  eating  whale  was  growing  into 
dii'ufe  in  England  f ; and  at  prefent  the  Butch  failors,  as 
well  as  our  own,  will  not  tafte  it  except  in  cafes  of  ur- 
gent neceffity  : it  is  laid,  however,  that  the  French  fea- 
men  frequently  drefs  and  ufe  it  as  their  ordinary  food  at 
&a.  The  wretched  inhabitants  of  the  ifland  of  Feroe , 
who  live  one  half  of  the  year  on  halted  gulls,  are  alfo, 
We  are  told,  very  fond  of  falted  whales  flelh : the  fat  of 
the  head,  alter  being  well  leafooed,  they  hang  up  in  the 
chimney,  and  eat  like  bacon  $. 

The  internal  flrufture  of  the  whale  we  have  already 
remarked,  refembles  almofl  in  every  refpect  that  of  qua- 
drupeds : Like  them  they  poffefs  lungs,  a bilocular 
heart>  a diaphragm  and  urinary  bladder.  The  precife 
lhape  and  fituation  of  the  vifeera  of  thefe  animals  is  in- 
deed far  from  being  fo  exatfly  afcertai.ned  as  might  have 
teen  expected,  from  the  frequent  opportunity  there  is  af- 
forded of  examining  them.  In  thofe  parts  where  they 
ate  caught  in  greateft  abundance,  the  failors  are  not  very 
junous  in  inquiring  into  the  ffrudhire  of  the  parts ; and 
eW  anat°mills  care  to  undertake  a talk,  where  the  ope- 
-tor,  mftead  of  feparating  with  a lancet  mult  cut  his  way 
'V‘Ul  an  ax  II*  is  therefore  not  yet  known  whether  the 
^ "ale  has  not  one  of  its  bowels  entirely  adapted  for  the 
Reception  of  air,  in  order  to  fupply  it  with  that  fluid, 
e“  U ls  obli3ed  to  continue  longer  than  ufual  bcloiv 
G a the 
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the  furface  of  the  water.  Wc  are  certain,  that  there  is  no 
luch  receptacle  for  air  among  the  vifcera  of  terreftrial 
animals  : The  analogy  however,  is  not  Jhere  fo  ltrong  as 
to  juftify  us  in  denying  the  whale  a particular  provision 
of  this  nature,  which  the  failors  affert  that  they  have 
difcovered,  and  which  the  neceffities  of  the  animal  feem 
to  require. 

. As  the  cetaceous  fifties  refemble  terreftrial  animals  in 
their  conformation,  fo  they  are  alfo  diftinguilhed  by  funi- 
lar  appetites  and  manners  : Among  them  the  aft  of  co- 
pulation is  faid  to  be  performed  more  hitmano,  and  the  fe- 
fnale  once  in  two  years  feels  the  acccfs  of  deftre.  In  the 
inferior  tribes  of  fifli  we  can  difcern  hardly  any  thing 
like  pairing  between  the  males  and  females,  and  have 
no  veftiges  of  conjugal  fidelity.  The  mutual  attachment 
of  the  whales,  however,  exceeds  whatever  we  are  told 
of  the  eonftancy  of  birds. 

Whenever  a pair  of  whales  are  attacked  by  the  filters, 
they  mutually  affift,  it  is  afl'erted,  in  the  defence  of  each 
other  ; and  when  one  is  wounded  the  other  ftill  attends 
lending  every  aid  in  its  power ; and  no  motives  of  fear 
or  felf  prefervation  can  urge  it  to  defert  its  affociate.  An 
inftance  is  recorded  * of  one,  which,  after  maintaining  an 
obftinate  conflict  in  defence  of  its  companion,  that  had 
been  ftruck  with  a harpoon,  and  on  feeing  it  expire  under 
the  wounds  it  had  received,  ftretched  itfelf  upon  the  dy- 
ing filh  and  yielded  up  its  breath  at  the  fame  inftant. 

The  period  of  geftation  among  the  cetaceous  fifties  is 
faid  to  be  nine  or  ten  months ; the  female  commonly 
produces  one,  and  never  above  two  young.  During  the 
time  of  her  pregnancy,  and  particularly  at  the  birth  c,f 

hp? 


Anderfon’s  Dift.  Conn 


OF  CETACIOUS  FISHES. 


53 

her  offspring,  die  is  uncommonly  fat.  The  embryo,  it  is 
laid,  when  firft  perceptible,  is  about  feventeen  inches 
long  ; and  the  cub  when  excluded,  is  of  a black  colour, 
and  ten  feet  in  length  *.  The  two  breads  of  the  whale 
are  hid  within  the  belly  ; but  when  die  l'uckles  her 
young,  die  can  produce  them  at  pleafure,  when  they  are 
protuberant  about  two  feet  before  her  body.  The  teats 
referable  thofe  of  a cow  ; while  the  colour  of  the  breads, 
1n  fome  is  white,  in  others  fpeckled ; in  all,  they  are 
filled  with  a large  quantity  of  milk  refiembling  that  of 
land  animals. 

From  what  has  been  faid  concerning  the  procreation  of 
shales,  it  appears,  that  thele  animals,  in  fecundity,  are 
fiar  inferior  to  the  reft  of  the  inhabitants  of  the  deep. 
•Nothing,  however,  can  exceed  their  care  and  tendernefs 
lor  their  offspring  when  produced.  The  female  whale 
carries  her  cub  with  her  wherever  die  goes  ; and  when 
purfued  by  the  fiihermen  die  keeps  it  fupported  between 
fiet  fins.  Even  when  wounded,  die  dill  clafps  her  young 
°oe  ; and  when  forced  to  plunge  into  the  deep  to  avoid 
the  llrokes  of  her  purfuers  die  carries  it  down  along  with 
l‘et ; but  riles  fooner  than  ufpai,  to  allow  it  time  for  ref- 
piration. 

In  defence  of  her  young,  the  whale  is  faid  to  difplay  a 
fiercenefs  and  courage  far  beyond  what  could  be  expefted 
^om  an  animal,  fo  gentle  and  inoffenfive  in  its  nature. 
Waller  f deferibes  the  conduft  of  a whale  and  her  cub, 
w ten  furrounded  in  an  arm  of  the  fea,  in  a manner 
which  ftrongly  dilplays  the  maternal  tendernefs  of  the  fa 
ahimals.  Being  deferted  by  the  tide,  they  were  inclofed 
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on  every  fide  ; and  the  people  from  the  Chore  obferving 
that  they  had  no  means  left  of  efcape,  poured  down  upon 
them  in  boats,  armed  with  fuch  weapons  as  the  urgent 
occafion  offered.  After  feveral  ineffe£lual  attempts  to 
efcape,  the  mother  at  laft,  by  her  fuperior  ftrenglh,  forced 
herfelf  over  the  fhallow  into  deep  water : But  though  in 
lafety  herfelf,  fhe  could  not  bear  the  danger  that  awaited 
her  young  one  ; (he  therefore  rufhed  in  once  more  where 
the  fmaller  animal  was  inclofed,  and  refolved,  when  fbe 
could  not  protect,  at  leaft  to  fliare  its  danger.  Happily 
for  the  fafety  of  thefe  animals,  the  rapid  infet  of  the  tide 
foon  enabled  both  to  efcape-  from  their  enemies,  though 
not  till  they  had  received  many  wounds,  and  tinged  the 
fea  all  around  with  their  blood. 

It  is,  however,  but  for  a fhort  period  that  the  young 
•whales  Hand  in  need  of  this  parental  afiiftance  : Their 
growth  is  fo  remarkably  rapid,  that  it  may  occafion  fome 
doubt  concerning  the  accounts  that  are  given  of  their  ex- 
traordinary longevity.  The  cubs  continue  at  the  bread, 
of  the  mother  only  for  a year,  during  which  period  they 
attain  to  a confiderable  fize,  and  are  called  Jhort  heads 
by  the  failors.  The  mother,  at  the  end  of  that  period,  is 
extremely  lean  and  emaciated,  while  her  cub  is  fo  large 
and  fat,  that  it  frequently  yields  above  fifty  barrels  of 
blubber.  The  next  year  after  they  have  left  the  bread, 
they  are  called  Jlunts  ; becaufe  they  decreafc  in  their 
fatnefs,  and  yield  fcarcely  an  half  of  the  produce  that  is 
obtained  from  them  when  fuckling.  After  two  years  the 
young  whales  are  called  JkullfiJh  ; and  though  for  a while 
they  continue  of  an  inferior  fize,  there  is  no  mark  by 
which  their  age  can  be  afeertained. 

Though  the  whales  are  gregareous  animals,  yet  every 
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individual  propagates  only  with  thofe  of  its  own  kind  ; 
and  without  mixture  of  breed,  they  tranfmit  an  unpol- 
luted race  to  pofterity.  When  they  are  feen  in  (hoals  of 
different  kinds  together,  or  making  their  migrations  in 
large  companies  from  one  ocean  to  another,  their  objeft 
probably  is  fecurity  and  mutual  defence.  Hardly  any 
mflinft  lefs  powerful  than  that  of  felf  prefervation,  from 
the  attacks  of  fmaller  but  more  powerful  fifties,,  could  in- 
duce them  to  an  union  by  which  the  fcarcity  of  food  mud 
he  fo  greatly  increafed. 


Section  II. 


Hie  Common  Whale*. 


-*  his  is  the  largeft  animal  known.  In  the  north  fea 
"'here  it  is  mod  frequently  taken,  itmeafures  from  nine- 
ty to  an  hundred  feet  in  length  ; and  there  is  reafon  to 
believe  that  before  the  fifliery  had  committed  fuch  vaft 
depredations,  there  were  many  of  this  fpecies  feen  of  » 
far  fuperior  fize  -f . In  the  warmer  latitudes  where  they 
are  lel*  frequently  taken,  and  confequetitly  have  time  to 
gain  their  full  fize,  they  are  ftill  feen  of  the  immenfe  fize 
°t  an  hundred  and  fixty  feet ; a circumftance  which  feems 

fo  bellow  credibility  upon  the  relations  of  ancient  wri- 
ters. ' - 

Though 
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THE  COMMON  WHALE. 


Though  the  ancients  were  acquainted  with  this  fpecies 
of  whale,  yet  it  does  not  appear  that  they  knew  its  ufes, 
or  practifed  the  filhing  of  it.  Ariilotle  has  dcferibed  it 
by  the  name  of  the  bearded  whale,  from  thole  hairs  or 
{trainers  that  furround  the  mouth  to  prevent  the  efcape 
of  its  food,  when  the  animal  difcharges  the  water  from 
its  mouth*.  Piiny  has  given  it  the  name  of  Mufculw , 
probably  for  the  fame  reafon. 

It  has  already  been  remarked,  that  the  food  of  this 
fpecies  is  the  medufa  or  fea-blubber ; and  it  is  probably 
the  nccefiity  of  procuring  this  food  that  confines  the  ani- 
mal in  its  refidence  to  the  artic  circle.  Few  of  them  are 
ever  feen  fo  far  fouth  as  the  BritiJJj  fhores,  though  the 
ancients  mention  a large  kind  that  obtained  its  name, 
from  frequenting  our  coafts  f. 

The  head  of  the  common  whale  is  equal  to  one  third 
of  the  fize  of  its  body  : The  fiftulae,  or  two  orifices  for 
fpouting  out  the  water  are  placed  in  the  middle  J.  This 
fpecies  has  no  teeth  : in  their  room  are  fituated  the  black 
horny  lamintfc  called  whale  bone,  fo  long  ufed  in  the  la- 
dies Hays,  in  the  conftruflion  of  umbrellas,  and  for  va- 
rious other  purpofes.  Thefe  laminae  give  off  a part  of 
their  fubftance  which  conftitutes  thofe  briltles  that  fur- 
round  the  mouth,  the  fuppofed  ufe  of  which  has  already 
been  defcribed.  Cloiely  confined  by  thefe  briltles  lies 
the  tongue,  the  tendered  part  of  the  animal,  which  was 
formerly  falted  up  as  a great  delicacy  § : It  is  now  ex- 
tracted only  for  the  fake  of  the  oil ; of  which  it  contains 
no  lefs  than  fix  barrels. 

A bout 
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About  four  yards  diftant  from  each  other  appear 
the  eyes,  externally  not  larger  than  thofe  of  an  ox,  but 
conllituting  a pretty  large  ball  within.  This  picturelque 
vifage  is  rendered  tremenduous  by  the  large  opening  of 
the  mouth,  which,  when  the  jaws  are  extended,  is  no  lefs 
than  eighteen  feet  wide*.  On  the  back  of  this  animal 
there  is  no  fin  : but  the  two  lateral  ones  are  exceedingly 
large  ; and  with  them,  as  we  have  feen,  it  fupports  its 
young.  The  tail  is  broad,  femilunar  and  horizontal ; it 
ls  of  fuch  vaft  ftrength,that  by  a ftroke  of  it  upon  the  fur- 
face,  the  water  is  fo  much  agitated,  as  to  overfet  a boat 
tf  it  is  near.  The  penis  is  included  in  a flrong  {heath, 
and  is  feven  feet  in  length  f. 

The  colour  of  whales  varies  very  much  ; the  back  be- 
lng  in  fome  red,  and  the*  belly  generally  white.  Some 
are  marbled  with  black  and  white,  while  others  are  en- 
tirely black,  and  fome  white.  Their  Ikin  is  fmooth  and 
fiippery,  and  their  colours  in  the  water  are  extremely 
ksautiful.  In  the  belly  of  one  defcribed  by  Rcndcleiius 
there  was  found  no  kind  of  filh,  only  a fort  of  mucus, 
foam,  water,  and  fea  weed. 


the  Fin  Fi/h  t. 


This  fpecies  is  diftinguifhed  from  the  common  whale 
liy  the  fin  upon  the  back,  placed  low,  and  near  the  tail  §. 
ft  is  fometimes  found  in  the  Briti/h,  but  is  more  fre- 
quent in  thofe  trails  of  the  northern  ocean,  where  the 
Vol.  III.  H whale 
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whale  fifliery  is  carried  on.  It  is,  however,  a booty 
which  the  fifhermen  feldom  choofe  to  purfue : The  whale- 
bone adhering  to  its  upper  jaw  is  fhort  and  knotty,  and 
therefore  of  very  little  v.alue  : The  blubber  alfo  yielded 
by  this  fpecies  is  very  inconfiderable  in  quantity ; and 
thefe  circumflanees,  added  to  its  extreme  fiercenefs  and 
agility,  render  the  capture  both  difficult  and  dangerous  ; 
hence  our  feamen  generally  negledl  it. 

But  meagre  as  this  animal  may  feem  to  thofe  whofe 
objeft  is  the  procuring  of  oil,  it  is  held  in  great  eileem 
by  the  miferable  Greenlanders  ; for  its  fleffi  affords  them  a 
food  which  to  men  fo  poorly  fupplied  is  very  agreeable. 

This  fiffi  is  generally  of  the  fame  length  with  the  com- 
mon whale,  but  of  a much  more  {lender  conformation. 
The  lips  are  brown  like  a twitted  rope  : The  fpout-hole 
is  as  it  were  fplit  in  the  top  of  its  head,  through  which 
it  blows  water  with  much  more  violence,  and  to  a greater 
height,  than  the  common  kind.  The  filhers  are  not  fond 
of  feeing  it;  for  on  its  appearance  the  others  retire  from, 
thofe  feas*.  It  is  impoffible  to  determine  whether  this 
fpecies  be  the  fame  with  the  Phyfalos  and  Phyfeter  of  the 
ancimt  writers,  fo  vague  are  the  terms  in  which  they 
fpeak  of  that  fiffi  f.  If  that  particular  name  was  affign- 
cd  it  from  its  faculty  of  fpouting  water,  or  blowing,  the 
habit  is  not  peculiar  to  any  one  fpecies,  but  common  to 
all  the  whale  kind.  It  would  appear  from  the  name 
given  it  by  Linnaeus , that  he  believed  this  to  be  the  ani- 
mal fpoken-of  by  thefe  writers.  Rondeletius  and  Gefner 
have  been  of  the  fame  opinion  ; hut  the  defeription  the 
full  of  thefe  writers  has  given  of  this  animal  is  in  many 

refpe&s 
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*efpe&s  erroneous ; of  tills  nature  certainly  is  the  affign- 
*ng  it  fharp  ferrated  teeth*.  There  are  feven  different  kinds 
of  the  whale  properly  fo  called  ; five  of  thefe  are  enume- 
rated among  the  Britijh  fifties.  The  common  whale,  the 
fin-filh  above  deferibed,  the  pike  headed  whale,  the  round 
lipped,  and  the  beaked.  All  thefe  differ  from  each  other 
In  fize  and  figure,  as  their  names  imply  : Their  manner  of 
living  is  alfo  fomewhat  different,  the  laft  deferibed  being 
n'ore  a&ive  and  fierce  than  the  reft.  None  of  them  have 
a large  fwallow,  when  compared  with  other  kinds  of  fifties; 
Hone  of  them  accordingly  are  very  voracious  ; and  if  com- 
pared to  the  cachalot,  that  enormous  tyrant  of  the  deep, 
their  manners  will  appear  harmlefs  and  gentle. 


f7  he  Narwhal,  or  Sea-  Unicorn  f . 


The  narwhal  is  about  fixty  feet  long,  of  a more  fieri— 
^er  make  than  the  common  Greenland  whale  ; and  its 
Xat  is  in  lefs  abundance.  It  inhabits  the  leas  of  Iceland 
and  Greenland. , and  is  feed  in  the  fame  northerly  regions 
tvith  the  reft  of  the  cetaceous  tribes  J.  Nature  has,  how- 
ever,  diftinguifhed  it  from  every  other  inhabitant  of  the 
'leep,  by  that  formidable  weapon  in  the  form  of  a tooth, 
Which  projects  from  its  upper  jaw.  Amongft  all  that 
variety  of  armour  which  fhe  has  conferred  upon  her  dif- 
ferent tribes  in  the  animal  kingdom,  fhe  has  contrived 
Ho  inftrument  of  deftruftion  fo  direadful  as  the  horn  of 
{he  narwhal. 

H 2 It, 
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It  feems  yet  doubtful  whether  this  extraordinary  wea- 
pon of  this  fifh  grows  naturally  fingle  or  double  in  the 
animal.  There  is  a Ikull  at  prefent  in  the  Stadthoufe  of 
A, mjlerdam,  which  is  armed  with  two  of  thefe  teeth, 
which  demonilrates,  that  in  fome  fubjecls  at  leaft,  this 
inftument  is  double*  : But  thofe  which  are  taken  with 
one  tooth,  give  no  fort  of  indication  of  having  been  de- 
prived of  the  other  by  any  accident : there  appears  no 
focket,  nor  any  remains  of  a fecond  tooth  in  the  oppo- 
fite  jaw  ; all  there  is  plain  and  even. 

This  extraordinary  inflrument  generally  fprings  from 
the  upper  jaw  on  the  left  fide  ; into  the  focket  of  which 
it  reaches  a foot  and  an  half.  It  is  ftriated,  and  twilled 
in  fpires,  as  we  fometimes  fee  a bar  of  iron  ; its  length  is 
from  feven  to  eight  feet,  and  of  the  thicknefs  of  a man’s 
arm : It  is  of  a white  colour,  harder  and  heavier  than 
ivory  f.  From  the  fize  of  this  weapon,  moll  naturalifts 
confider  it  as  an  horn,  rather  than  a tooth  ; but  it  refem- 
hles  in  every  refpeft  the  tulks  of  a boar,  or  an  elephant  - 
it  rifes  like  them,  from  a focket  in  the  jaw  ; it  is  of  the 
fame  llrong  fubllance,  and  poffelfes  the  fame  lolidity. 
Willoughby  regards  it  as  the  only  real  example  of  an  uni- 
corn afforded  by  nature  ; and  after  a minute  examination 
of  all  the  fubllances  that  are  impofed  upon  the  public  for 
the  horns  of  the  unicorn,  he  pronounces  them  impofi- 
ticns  on  the  credulity  of  mankind  £. 

This  naturalill  had  the  greater  merit  in  making  a dif- 
eovery  of  this  nature,  becaufe  in  his  time  the  capture  of 
whales  was  not  very  frequent,  and  the  means  of  detec_ 

tion 

i 

* Goldfmith’s  Nat.  Hift.  vol.  6. 

f Idem  ibidem. 

| Vlk  Ichthyo!.  lib.  ii,  p.  43* 


The  NARWHA& 


<Gz 

tion  were  proportionally  few  in  number.  The  tooth  of 
the  narwhal  about  a century  ago  was  univerfally  afcribed 
to  fome  land  animal : it  had  often  been  dug  up  among 
foffil  fubftances,  and  from  that  circumftance  it  was  natu- 
rally bellowed  upon  a terreftrial  owner.  P/my  had  long 
ago  defcribed  an  animal  refembling  a horfe,  with  a fingle 
h°rn  fpringing  from  the  middle  of  its  forehead  * : Upon 
this  animal,  which  a farther  knowledge  of  nature  has 
proved  to  be  fictitious,  the  tooth  of  the  narwhal  was  una- 
nimoufly  conferred;  and  the  finding  of  fo  precious  a remain, 
Was  conlidered  as  a fortunate  incident,  that  afforded  a 
ftrong  tetlimony  of  the  veracity  of  that  hiftorian. 

But  it  was  not  the  curiofity  of  mankind  alone,  nor  the 
rarenefs  of  the  object,  and  the  fingularity  of  its  form, 
*hat  brought  the  narwhal’s  tooth  into  fuch  high  repute  in 
lhe  different  countries  of  Europe.  A medicine  was  pre- 
paied  from  it,  which  was  long  given  out  by  the  quacks 
as  an  infallible  fpecific  againlt  poii'on,  and  malignant  fe- 
vers j-.  At  length,  liowever,  thefe  frauds  were  dete&ed 
and  expofed  by  one  of  the  privy  counfellors  t who  had 
a concern  in  the  whale  filhery,  and  received  by  the  re- 
turn  of  his  own  veffels  a number  of  thofe  teeth,  fome  of 
Which  were  of  the  enormous  length  of  three  yards. 

The  error  of  fuppofing  this  armour  of  the  narwhal  a 
horn,  has  led  fome  writers  to  fuppofe,  that  as  among  qua- 
drupeds the  female  was  often  found  without  horns,  fo 
thefe  inflruments  of  defence  were  only  to'  be  found  in  the 
flaale.  This,  however,  has  often  been  contradicted  by 
aTual  experience  ; both  fexes  are  found  armed  in  this 
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manner  5 and  in  all  the  varieties  of  the  horn,  whether 
wreathed  or  fmooth,  bended  or  ftraight,  it  is  uniformly 
ftrong,  fliarp,  and  deeply  fixed.  There  can  be  no  doubt, 
but  that  an  inftrument  of  this  nature  is  intended  for  the 
defence  of  the  animal  on  which  it  is  bellowed.  It  is 
thus  that  the  narwhal  ufes  it ; whenever  it  is  urged  to 
employ  this  terrible  inftrument,  it  drives  diredtly  forward 
againft  its  enemy,  and  pierces  him  through. 

But  notwithftanding  this  implement  of  war,  and  its 
amazing  velocity  and  ftrength,  the  narwhal  is  one  of  the 
mod  harmlefs  and  peaceable  inhabitants  of  the  ocean.  It 
wants  teeth  for  chewing,  and  a throat  for  fwallowing  any 
bulky  prey:  Of  confequence  it  commits  hoftility  againft 
no  animal ; but  is  conftantly  feen  fporting  inoffenfively 
among  the  great  monfters  of  the  deep,  never  attempting 
to  injure  any  of  them.  It  is  called  by  the  Greenlanders 
the  forerunner  of  the  whale  ; for  wherever  it  is  feen, 
that  filh  feldom  fails  foon  to  appear.  The  manners  of 
thefe  two  fpecies  nearly  refemble  each  other  ; the  food 
of  both  is  thofe  infects  which  we  have  already  deferibed  ; 
and  both  are  peaceable  and  innocent,  though  qualified  by 
their  ftrength  or  their  arms  to  fpread  general  deftruc- 
tion  *. 

So  little  does  this  filh  avail  itfelf  of  thofe  implements 
with  which  nature  has  provided  it,  that  they  appear  ra- 
ther an  impediment,  than  a means  of  defence.  It  is  at 
no  pains  to  keep  them  in  repair  for  action  ; but  on  the 
Contrary,  the  tooth  is  conftantly  feen  covered  with  weeds, 
flime,  and  all  the  filth  of  the  fea.  In  one  inftance  they 
evidently  operate  to  the  deftruftion  of  the  owners  ; for 
the  narwhals  being  gregarious  animals,  they  are  no 
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iboner  attacked  by  a filhing  veffel,  than  they  croud  to- 
gether in  fuch  a manner,  that  they  are  mutually  embar- 
raffed  by  their  tulks,  and  are  prevented  from  finking  to 
the  bottom.  In  this  fituation  the  harpooners  feldom  fail 
of  ftriking  one  or  two  of  thofe  that  are  longeft  detained 
upon  the  furface  of  the  water  ; and  the  quantity  of  the 
°il  which  they  produce,  renders  their  capture  an  objeffc 
Pf  very  confiderable  emolument. 


OF  THE  CACHALOTS 


Section  III. 


Gen.  Ill,  The  Cachalot , 


T he  fillies  of  this  genus  are  not  of  fuch  an  enormous 
fize  as  thofe  laft  defcribed : They  are,  when  full  grown, 
from  fifty  to  fixty  feet  long,  and  Gxteen  feet  in  thicknefs. 
Their  heads  are  ftill  more  difproportioned  to  th.e  fize  of 
the  body,  than  that  of  the  common  whale : in  the  latter 
animal  it  is  equal  to  a third  of  the  body ; in  the  for- 
mer it  conftitutes  an  half.  The  cachalots  are  diftinguilh- 
ed  from  all  the  other  cetaceous  tribes,  by  having  (harp  ar- 
cuated teeth  in  the  lower  jaw  ; Their  bodies  being  more 
(lender,  they  are  more  aftivc  than  the  Greenland  whale  ; 
are  capable  of  remaining  longer  at  the  bottom  ; and  yield 
s fmaller  quantity  of  oil.  The  tongue  is  commonly 
fmall,  but  the  mouth  and  throat  are  fo  capacious  that  the 
animal  could  eafily  fwallow  an  ox*.  The  teeth  are  about 
feven  inches  long,  exceedingly  thick  and  hard ; they  en- 
ter, when  the  mouth  is  fliut,  into  a number  of  cavities 
in  the  upper  jaw  prepared  for  their  reception  f. 

This 
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This  formidable  conformation  of  the  mouth  and  throat 
feems  to  indicate  an  extraordinary  degree  of  voracity  in 
*hefe  animals.  The  liiflory  of  the  cachalot  correfponds 
to  thefe  appearances  : for  while  the  itomach  of  the  whale 
Is  feen  to  contain  hardly  any  thing  but  froth,  that  of  the 
c*chalot  is  crammed  with  a variety  of  different  kinds  of 
fifties;  fome  half  digefted,  others  wiiold;  fome  fmall,  others 
^ght  or  nine  feet  long.  The  cachalot,  therefore,  is  pro- 
. one  of  the  mofl  rapacious  fifties  of  the  deep : and 
s as  deuru&ive  among  the  lefier  tribes,  as  the  whale  is 
armlefs.  But  it  is  not  to  the  fmaller  fifties  alone,  that 
ilS  animal  is  formidable  ; among  thefe  the  conteft  is  foon 
ent5ed,  fi°r  it  can  devour  thoufands  at  one  fwallow  ; it 

andfUeS  and  terriSeS  thofe  of  its  own  orJer»  toe  dolphin, 
the  P°rpeffe  to  fuch  a degree,  that  they  ate  frequently 
lVen  afiiorc  in  endeavouring  to  e fen  pc. 

^ the  cachalot  there  are  no  lefs  than  feven  varieties  : 
'lat.of  a black  colour,  with  two  fins  ; the  cachalot  with 
. te  back,  toe  fame  number  of  fins  ; the  fpecies 
tbl^  US  fPout-hole  !n  the  neck  ; that  w ith  the  fpout : 


near 


tV  111011111 5 that  W‘th  tllreC  and  fiiarP  Pointcd  teeth  ; 

th^  WUh  three  ^nS’  and  ^1Blp  edgcd  teeth  5 and>  laftly, 
indifaChal0t  Wlth  thl'ee  1Ins’  and  fiat  teeth*  All  thefe  were 
^f*»Cnnilnately  termed  fpermaceti  whales  *,  till  Mr. 

thevT  b°rr0Wed  that  name  from  the  French,  by  which 
re  now  diffinguiftied  f. 

iters'  thc  finallnefs  of  its  fize,  as  well  as  its  fierce- 
dom  b ag‘  Uy’  tIle  capture  of  the  cachalot  would  fel- 
of  thofe atternpted  hy  the  fi toers,  were  it  not  for  the  fake 
Vol  111  Ua°le  medicines>  fpermaceti  and  ambergris, 

* which 
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which  thefe  animals  have  been  found  to  contain.  The 
various  purpofes  to  which  thefe  fubftances  are  applied, 
both  as  drugs  and  articles  of  luxury,  have  rendered  the 
cachalot,  which  fupplies  them,  a fifti  in  great  requeft, 
and  its  capture  the  moft  advantageous  objeft  in  the 
Greenland  trade. 

Spermaceti  is  the  name  erroneoufly  given  to  that  fub- 
ftance  which  is  found  in  the  head  of  the  cachalot,  and 
which  is  by  no  means  the  femen,  but  the  brain  of  the 
animal.  Goldfmith  gives  the  following  account  of  the 
method  by  which  it  is  extra&ed  *.  The  outward  ikin 
of  the  head  being  taken  off,  a covering  of  fat  appears,  a- 
bout  three  inches  thick  ; and  under  that,  inftead  of  a 
bony  fkull,  the  animal  has  only  another  thick  Ikin,  that 
lerves  for  a covering  and  defence  of  the  brain.  The  firft 
cavity  or  chamber  of  the  brain,  is  filled  with  that  fper- 
xnaceti  which  is  fuppofed  of  the  greateft  purity,  and  is 
of  the  liigheft  value.  From  this  cavity  there  is  generally 
drawn  about  feven  barrels  of  the  cleared  fpermaceti, 
that,  thrown  upon  water,  coagulates  like  cheefe.  Below 
this  there  is  another  chamber,  juft  over  the  gullet,  which 
is  about  feven  feet  high  ; and  this  alfo  contains  the  drug, 
but  of  lets  value.  It  is  diftributed  in  this  cavity,  like 
honey  in  a hive,  in  fmall  cells,  feparated  from  each  other 
by  a membrane  like  the  inner  Ikin  of  an  egg.  In  pro- 
portion as  the  oily  fubftance  is  drawn  away  from  this 
pa,rt,  it  fills  anew  from  every  part  of  the  body ; and 
from  this  is  generally  obtained  about  nine  barrels  of  oil. 
Befides  this,  the  fpinal  marrow,  which  is  about  as  thick 
ns  a man’s  thigh,  and  reaches  all  along  the  back-bone  to 

the 
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*he  tail,  where  it  is  no  thicker  than  one’s  finger,  affords 
n°  inconfiderable  quantity. 

Formerly  the  fpermaceti  was  obtained  but  in  ftriall 
quantities,  and  was  fold  at  a Very  high  price,  from  the 
Fippofition  of  its  great  efficacy  as  a medicine.  Though 
u Fill  enters  into  the  compofitions  of  the  apothecary,  yet 
u is  rather  to  give  a confiftency  to  his  medicines  than  to 
afd  to  their  virtue:  andfincethe  art  of  converting  the  whole 
rl  of  the  cachalot  into  fpermaceti  by  boiling  has  been 
fcovered,  the  article  has  decreafed  rapidly  in  its  value. 

1 Fas  now  fallen  below  the  price  of  wax,  and  is  ufed  in- 
ead  of  it  for  candles. 

Ambergris  is  the  other  medicine,  for  which  man- 
^nd  are  indebted  to  the  cachalot ; and  this  fubltance, 
gather  than  the  former,  ffiould  have  obtained  the  name 
j Permaceti,  becaufe  it  is  found  in  the  plape  where  the 
■pUiinal  veffels  of  other  animals  are  commonly  fituated. 

0r  a long  time  the  world  was  taught  to  believe,  that  > 
uiubergris  was  a fubftance  to  be  found  only  in  fatal! 
Quantities  upon  the  futface  of  the  water.  The  trade  in 
fc6  6 artlc*es  was  originally  ih  the  hands  of  men  of  ob- 
re  and  fufpicious  chara&ers  ; and  this  was  one  of  the 
riou  ^ wh!ch  they  endeavoured  to  add  to  the  myfte- 
^S  nature>  and  value  of  the  commodity.  Time,  which 
v eled  S thC  feCrCtS  °f  the  mercenaiT,  has  at  laft  difco- 
iiffies  *hat  thlS  medicine  is  the  Produce  of  the  cetaceous 

three11011”  ^ inteFines  of  the  cachalot  is  found  a bag 
Colour  ^°  lr  fCet  lonS>  Filed  with  liquor  of  a yellowifh 
gris  is*  t^nner  tFau  °il ; and  in  this  fluid,  the  amber- 
*een  floating  in  round  lumps,  from  one  to  twen- 
I 2 t y 
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ty  pounds  weight,  and  never  above  four  in  the  fame 
Thefe  balls  of  ambergris,  the  purpofcs  of  which,  in 
medicine  and  perfumes,  are  fo  well  known,  are  not  in- 
dilcriminately  found  in  every  fifh  : it  is  only  the  old  eft 
and  ftrongeft  that  yield  it  in  any  confiderable  quantity. 


The  Blunt  Headed  Cachalot *. 


ri  His  fpecies  fometimes  vifits  the  coafls  of  Britain  ; A 
dead  one  was  call  alhore  near  Edinburgh  in  the  year 
1769,  which  meafured  fifty-four  feet,  from  the  mouth 
to  the  tail ; and  its  greateft  circumference  was  thirty- 
feet  f. 

The  head  of  this  animal  is  of  an.  enormous  fize,  far 
exceeding  the  proportions  of  the  whale.  The  upper  jaw 
projects  five  feet  beyond  the  lower  ; and  its  length  is  a- 
bout  fifteen  feet,  the  other  being  only  ten.  Near  the 
fnout,  which  is  quite  blunt,  and  near  nine  feet  high, 
is  placed  that  orifice  peculiar  to  the  cetaceous  order,  by 
which  they  fpout  the  water.  The  lower  jaw  is  armed 
with  forty-fix  teeth,  all  pointing  outward  to  meet  the 
fockets,  where  they  enter  into  the  upper.  The  teeth 
are  about  feven  inches  in  circumference  at  the  bottom, 
fharpening  as  you  approach  the  top  ; they  are  all  bent, 
and  like  the  teeth  of  the  other  cetaceous  fifties,  they  are 

white, 


> Le  cachalot  a dents  en  faucilles.  Briffon.  Phyfitcr.  Microps,  Lin,  Syft, 
■}  Britiih  Zoology,  clais  iv.  gen.  3. 
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’■“ite,  and  poliflied  like  ivory.  Far  back,  and 'towards 
toe  bind  part  of  its  monilrous  head  are  ;placed  the  eyes, 
vvbich  are  very  fmall  in  proportion  to  the  fize  of  the  ani- 
mal3  whofe  motions  they  are  intended  to  direct.  The 
^ack  fin  of  thi3  fpecies  is  wanting,  and  in  its  place  there 
ls  ^°und  a large  protuberance  : The  two  pe&oral  fins  are 
P^ced  hard  by  the  corners  of  the  mouth,  and  are  about 
t'Uee  ^eet  long.  The  penis  is  feven  feet  and  a half;  the 
tail  bifurcated,  and  fourteen  feet  from  tip  to  tip.  Such 
are  the  monilrous  dimenfions  of  this  unlhapely  animal. 

its  great  outlines  we  Hill  recognize  the  general  charac- 
'Crs  order ; and  though  inferior  in  fize  to  the 

^’bale,  it  is  far  more  tremenduous  in  its  afped,  and  tier.* 
in  its  manners  *. 


'The  round  headed  Cachalot  ft 


T1 

1!Ij  fifli  is  deferihed  by  Siblald  J,  who  mentions  a 
^°a  confifting  of  an  hundred  and  two  that  was  call  on 
t 0re  at  the  fame  time  upon  the  Orhiey  illes.  According 
j°  t^lat  Writer,  it  wanted  the  fpout-holes,  that  are  rec-» 
nea  chara&erittic  of  this  order  of  tithes  ; it  is  proba- 
ei  however,  that  what  he  has  deferibed  as  nollrils,  was 

this 

, Ph;1-  T ranfj6t.  vol.  LX. 
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this  opening,  which  nature,  as  we  have  already  feen,  has 
deftined  for  a different  purpofe. 

This  fpecies  is  far  inferior  in  fize,  to  that  above  de- 
fcribed  ; the  largeft  of  that  great  number  juft  mentioned 
did  not  exceed  twenty-four  feet  in  length.  Its  head  is 
round,  and  the  fliape  of  the  teeth  the  reverfe  of  thofe  of 
the  blunt  headed  kind.  They  are  fmaller  at  the  back, 
than  at  the  top,  where  they  are  quite  flat,  marked  with 
concentric  lines.  Their  bottom  is  pierced  with  a fmall 
orifice,  bearing  no  refemblance  to  the  large  cavity,  de- 
fcribed  in  the  former  fpecies.  The  back  fin  is  wanting; 
inftead  of  it  is  a rough  knotty  kind  of  fpace  *. 


* Britith  Zoology. 
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Section  IV. 


Genus  IV.— 'The  Dolphin. 


I 

N reviewing  the  different  tribes  of  cetaceous  fillies,  we 
^nd  them,  in  proportion  as  they  diminilh  in  fize,  grow- 
ln§  ftill  more  a&ive  and  voracious.  The  fifhesof  this  ge- 
nus’  wbich  comprehends  in  it  three  different  families,  that 
the  dolphin,  the  grampus,  and  porpeffe,  are  all  much 
6 3 bulk,  than  the  common  whale.  They  have  all 
113  upon  the  back,  and  like  the  reft  of  the  whale  kind, 
*fie7  have  heads  difproportioned  in  fize  to  the  reft  of  the 
0cv  • Each  of  the  three  fpecies  have  both  jaws  armed 
'Vlfh  formidable  teeth  ; for  nature  has  not  conferred  upon 
them  an  extraordinary  voracity,  without  bellowing  the 
"*“>•  of  gratifying  it. 

j ^roitl  their  great  agility,  the  fillies  of  this  genus  are  not 
^fluently  taken.  They  feldom  remain  a moment  above 
ater  , fometimes,  indeed,  their  too  eager  purfuits  expofe 
^em  to  Gauger  ; and  a llioal  of  herrings  allures  them  out 
tbe.r  depth.  In  this  fituation,  the  wretched  animal 
till  t-InUeS  t0  bounce  and  flounder  in  the  Ihallow  water, 
11  is  knocked  on  the  head,  or  till  the  returning  tide 


aSain  comes  to 


its  relief.  The  porpelfes  are  often  allured 


d -he  Thames  in  this  manner,  till  they  are  furrounded 

with 
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■with  boats,  from  which  the  fifliermen  fiioct  them  with 
fire  arms*. 

In  their  internal  ftru&ure  thefe  animals  referable  qua- 
drupeds, and  the  other  cetaceous  fifties.  Conception  is  be- 
gun by  the  introduction  of  femen,  and  after  ten  months, 
a perfeCt  animal  is  produced.  They  bring  forth  their 
young  only  in  the  fummer  feafon  f ; in  the  month  of  Oc- 
tober the  foetus  has  been  extracted  from  a dolphin  but 
newly  begun  to  form  J.  The  young,  after  being  pro- 
duced, continue  to  follow  the  parent,  till  they  have  at- 
tained their  full  fize,  which  is  in  about  ten  years.  The 
longevity  of  thefe  fifties  was  computed  by  Ariflotle  to  be 
upwards  of  thirty  years : The  method  praCtifed  to  afcer- 
tain  it,  feems  but  an  auk. ward  one : it  was,  by  cutting  off 
a part  from  the  tail  fin,  and  returning  the  animal  to  the 
fea ; and  if  the  fifh  happened  afterwards  to  be  taken,  its 
age  was  guefled  at  from  that  circumilance. 


Dolphin  $, 


Concerning  the  figure  of  the  dolphin,  properly  fo  cal- 
led, the  ideas  of  the  ancients  were  exceedingly  erroneous. 
Upon  their  marbles  and  poms,  they  are  uniformly  defigned 

of 
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a crooked  form  : From  the  defer!  ptions  of  the  poets, 
tt  appears  that  they  entertained  the  fame  inaccurate  no- 
tlon  the  fliape  of  this  animal  *.  Before  a florm  the 
dolphins  are  obferved  to  be  in  great  commotion,  and  fre- 
quently to  leap  above  the  fur-face  of  the  water.  It  is  pro- 
bably in  this  attitude,  almolt  the  only  one  in  which  they 
"'ere  then  feen,  that  they  have  a crooked  appearance  to 
'■he  eye  f.i  The  natural  lhape  of  the  dolphin  is  almod 
ftraight,  the  back  being  very  {lightly  incurvated,  and  the 
body  {lender. 

it  is  not  in  the  external  form  alone  of  the  dolphin 
that  the  ancient  writers  were  miftaken  : Their  philofo- 
Poers  and  hidorians  feem  to  have  contended  who  fliould 
*!lvent  the  mod  extravagant  fables  concerning  it.  This 
hu  was  celebrated  in  the  earlied  time  for  its  fondnefs  of 
human  race.  It  does  not  dread  man,  fays  Pliny,  as  a 
ganger;  but  conies  to  meet  him  in  the  fliip,  and  to 
fort  around  the  veffel : hence  it  was  diflmguifhed  by 
‘he  epithets  of  boy  loving,  and  philanthropic  f.  It  was 
confecrated  to  the  geds  ; and  therefore  was  honoured  with 
*he  title  of  facrcd  fifli.  Various  are  the  fervices  wnich 
lhis  race  are  faid  to  have  performed  to  man  : Pliny, 
Delian,  and  many  of  the  other  early  writers  fet  no  bounds 
their  belief  of  the  tales  related  concerning  the  dolphin’s 
t'1|d>,nent  to  the  human  fpccies : Pliny  the  younger, 
0 cd  in  an  age  lefs  remarkable  for  credulity,  makes 
apology  for  the  dory  of  the  enamoured  dolphin  of 
lPP°,  w'hich  he  narrates  in  a beautiful  manner  L 
VoL-  "I.  K From 

c r,  pantlo  tranfilit  dorfo  nnre.  Sc.:e’,  Tr  g Agam.  £:o, 
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From  what  caufe  the  ancients  were  prejudiced  in  fa- 
vour of  the  dolphin  it  is  not  eafy  to  determine.  The 
figure  is  fuch  as  could  create  no  partiality  ; its  manners, 
which  are  fierce  and  rapacious,  could  Hill  lefs  endear  it ; 
and  it  does  not  appear  that  this  fifhfhews  any  attachment 
to  mankind,  more  than  the  reft  of  the  cetaceous  tribes. 
It  perhaps  has  arifen  from  commiferation,  on  hearing 
that  plaintive  moan,  by  which,  when  taken,  it  expreffes 
its  fufi'erings.  In  a vcffel  where  feveral  dolphins  were 
confined,  k fays  an  old  writer,  I fpent  a night  of  great 
piain  and  uneafinefs,  fo  feelingly  did  thefe  wretched 
creatures  exprefs  the  miferies  of  their  condition,  in 
cries  anti  lamentations,  refembling  the  human.  Their 
fufi'erings  forced  from  me  tears  of  compaflion;  and 
while  the  fifherman  was  afleep,  I forced  the  one  that 
feemed  to  fuller  the  greateft  agony  overboard  into 
the  fea,  This  act  of  tendernefs  availed  me  nothing  ; 
for  the  moaning  of  thofe  that  remained  behind,  feemed 
only  to  be  encreafed  ; who  made  figns  too  plain  to  be  mif- 
uuderfiood,  that  they  wiftied  for  a fimilar  deliverance. 
Thus  I fpent  the  night  in  unavailing  forrow  for  f offer- 
ings that  I could  not  alleviate  *. 

Thefe  prejudices  in  favour  of  the  dolphin,  are  now  fo 
wholly  obliterated,  that  even  the  common  people  regard 
them  in  a very  different  light.  Their  appearance  is  far 
from  being  deemed  a favourable  omen  by  the  feaman ; for 
their  boundings,  fports,  and  frolics  in  the  water,  are  held  to 
be  fare  indications  of  an  apjproaching  ftorm  f.  It  is  not 
known  whether  thefe  motions  of  the  dolphin  are  the 
gambols  of  pleafure,  or  the  effedls  of  fear.  They  pro- 
bably 

'*  Gillius  apud  WiJlough.  31. 
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a ,]y  are  occafioned  by  forne  prefentiment  of  that  tur- 
U ™ce  and  commotion  which  is  foon  to  take  place  in 
>'i  element;  a commotion- which  obliges  the  ftnaller 
!es  t0  to  the  bottom,  and  which  of  courfe  deprives 
t tem  0f  their  accuftomed  prey. 

Almoit  every  thing  marvellous  in  natural  hiftory  dis- 
appears on  farther  acquaintance,  and  more  accurate  exa- 
mination of  the  fubjeft.  This  has  been  the  fate  of  all 
g ° v extraordinary  circumftances  related  of  the  dolphin. 
0 great  is  the  number  of  thofc  animals  that  play  around 
-11S  lfland>  and  fo  frequently  are  they  taken,  that  expe- 
tr,enCe  and  ccular . teftimony,  loon  contradiaed  thofc  tales 
had  been  the  growth  of  credulity  and  ignorance. 

16  fwittnefs  of  thefe  animals  in  the  purfuit  of  their 
Prey.  and  their  extraordinary  avidity  to  fecure  it,  are  al- 
the  only  peculiarities  (if  fuch  they  can  be  called) 
th‘llCh  larther  experience  has  afcertained  to  belong  to 
^ or  at  leafl  to  charaiierife  their  manners.  Brian  * 
m3  ago  remarked,  that  they  ea%  came  up  with  the 


lo: 

ft 


ajP  ln  wl>ich  he  was,  though  in  full  fail  before  a briik 
ref!  5-  and  that  they  l,Ia>'ed  around  her,  with  a velocity 
fw^bl!ng  that  of  3 bird  in  the  air.  This  extraordinary 
of  !tnqfS  of  the  dolphin  feems  to  be  the  combined  effed 
to  !f'lty  3nd  ftrength  : b7  means  of  it  they  are  enabled 
macJ!  ! drfadful  bavoc  araonS  falmon,  herring  and 
tles  w:.,'  f nCy  3re  fl'eTlent!7  feen  fighting  pitched  tat-. 
Iange  The  tW°  different  ki,ld®  of  fift 

In  “ne  f T * °D  ’ hte  conte>‘db>g  armies. 

- thefe  engagements,  at  the  opening  into_the  Darn 

danellesy 

fifll  m Mediterranean  refenibling  a falmon. 
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dandles , the  ami*  were  vanquifbed,  and  put  to  a total 
rout  by  their  victorious  enemies  *. 

The  dolphin,  like  fome  other  kinds  of  cetaceous  ani- 
mals, have  been  obfeived  to  emigrate  from  one  fea  to 
another.  They  have  been  known  to  pafs  from  the  Me- 
diterranean into  the  Bind  Sea  ; and  after  having  re- 
mained for  fome  time  there,  to  return  to  their  former 
haunts.  When  they  are  taken,  as  fometimes  happens,  in 
the  nets  placed  for  other  fifties,  if  they  are  not  ftrangled 
by  their  own  efforts  to  efcape,  they  will  live  for  a long 
time  after  being  brought  to  the  lhore  : One  has  been 
carried  alive  from  Tvlontpellicr  to  Lyons  f. 

In  former  times  the  flelh  of  the  dolphin  was  reckoned 
a great  delicacy  : it  was  bought  by  princes  at  a high 
price,  and  presented  at  their  moll  formal  entertainments. 
This  Rondeletius  declares,  he  had  more  than  once  ob- 
ferved,  though  not  among  his  own  countrymen,  where 
the  praftice  of  eating  thefe  fifties  had  entirely  gone  into 
difufe.  This  was  alfo  the  cafe  in  England  in  the  days 
of  Willoughby  %.  At  a more  ancient  period,  however, 
thefe  fifties  were  not  only  eaten,  but  held  in  as  high  re- 
pute among  the  Englifb , as  any  other  nation.  13 r.  Cams 
fay-,  that  one  which  was  taken  in  his  time,  was  thought 
a prefetit  worthy  of  the  Duke  of  Norfolk,  who  diftribu- 
ted  part  of  it  among  his  friends.  It  was  roafted  and 
drefied  with  porpeffe  fauce ; a compofkion  of  fine  white 
bread  mixed  with  vinegar  and  fugar  §. 

The  fnout  of  the  dolphin  is  narrow  and  pointed,  not 

unlike 

4 Hift.  Pifcium. 

f Vide  Gefner  and  Rondeletius. 

| Vide  Hill.  Pifcium  lib.  ii.  p.  Jt. 

5 Caij  opufcula,p.  is 6. 
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“n,ike  the  beak  of  fome  birds;  and  hence  the  Trench 
call  it  the  fea-goofe  *.  Its  teeth  are  forty- two  in  number, 
placed  in  both  jaws,  and  bended  a little  towards  the 
m°utlu  They  are  placed  at  fuch  a d ilia  nee,  that  each 

tooth  enters  into  a fpace  between  two  in  the  oopofite 
jaw, 

The  Ikin  of  tbefe  flfhes  is  fmooth,  of  a dulky  colour 
0(1  the  back  and  fides  ; while  the  belly  is  white.  The 
^°rm  of  the  tail  is  femilunar ; that  of  the  back  fin,  high, 
tftangular,  and  placed  nearer  to  the  tail  than  the  head  f 


al  be  Porpejfe  J. 


T 

8E  filkermen  do  not  diftinguilh  this  filh  from  the  dol- 
^n>  which  it  nearly  refetnbles  : Both  are  known  by  the 
of  porpeffe  among  the  Englifo  Tailors ; and  the 
j >en:b  with  indiferimation  call  them  maffouins.  The 
j er  word  is  derived  from  the  German,  and  the  former 
t^0rn  Italian  language  : the  import  of  both  is  the 
k e 'ame>  and  expreffes  the  refemblanee  which  this  fifli 
to  a hog§.  It  is  probably  from  the  particular  ihapf' 


the 


fo 


n°fe,  that  the  animal  has  obtained  this 


rn  ^enera^y  among  the  modern  nations  of  Europe.  The 
ut  Projects  confiderably,  though  not  fo  long  as  that  of 


the 


Eriaih  Zoology,  L’oic  de  la  mere. 
] Wen>>  Clafs  ;v.  Gc-n. 

♦ Le  Mirfouin.  Britton 


De!pliinu3  Phorcxna,  Lin.  Syft. 


^ ^"a‘n  ^en^tes  a fca*fwiney  and  Porcopcfce  may  be  tranflated 
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the  dolphin : It  is  furnilbed  with  very  ftrong  roufcles, ’which 
enable  the  fifh  more  readily  to  turn  up  the  land ; for  by 
this  means  the  porpeffe,  as  well  as  the  fwine,  procures  a 
great  part  of  its  food.  When  prey  fails  at  the  furface, 
it  dives  to  the  bottom  in  fearch  of  lea  worms,  and  land 
eels  which  it  digs  up  there. 

The  porpeffe  is  diftinguifhed  from  the  dolphin,  by  the 
fuperior  thicknefs  of  the  head,  as  veell  as  the  Ihortnefs  of 
the  nofe  : It  is  commonly  of  fmaller  fize  ; the  body  grofs 
and  fat  towards  the  head,  but  tapering  away  in  the  form 
of  a cone,  till  it  becomes  flender  at  the  tail  *.  The  co- 
lour of  the  back  is  generally  black,  and  the  belly  white  : 
This,  however,  is  not  an  uniform  character ; for  in  the 
river  of  St.  Lawrence  there  is  a white  porpeffe;  and  there 
is  in  the  Britijh  channel  a fmall  fpecies  called  thorn -backs, 
that  are  various,  fometimes  brown,  white  and  fpottedf. 

Both  jaws  of  the  porpeffe,  as  well  as  thofe  of  the  dolphin, 
are  provided  with  teeth  ; but  in  the  former  they  are  much' 
more  numerous,  and  of  a fmaller  fize  than  iu  the  latter 
animal.  They  are  forty-eight  in  all,  moveable,  and  fo 
fituated  as  to  lock  into  each  other.  The  eyes  are  fmall, 
refembling  thofe  of  the  human  fpecies,  both  in  fize  and  in 
the  dillribution  of  their  humours  J.  It  has  no  branchite, 
nor  any  aperture  in  their  place  ; the  fpout-hole  is  upon 
the  crown  of  the  head,  of  a femilunar  lhape,  and  di- 
vided internally  by  a cartilaginous  membrane,  which 
appears  at  the  fummit  of  the  head  like  the  comb  of  a 
cock. 

Towards  the  nofe  of  this  animal  there  have  been  ob- 

ferved 

* Wlllough.  Hift.  Pile,  page  sS. 

•{•  Britifh  Zool.  chfs  iv.  gen.  3. 

1 Dan.  Major  apud  Willough. 
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jCne^  no  ^',an  fix  concealed  apertures  or  foramina 
^dmg  to  the  brain,  which  have  been  fuppofed  to  be  its 
°-6sns  of  fmell  ; a fenfe  which  it  probably  poffefTes  in 
a greater  degree  than  other  Mies  .*  The  tongue  is  flat, 
Pectinated  at  the  edges,  and  fattened  down  to  the  bottom 
of  tbe  mouth  f. 

The  ttru&ure  of  the  vifcera  of  this  fiih  appears  more 
complex,  and  indicates  an  organization  fomewhat  fupe- 
t^°r  t0  tbe  refi  °f  the  tribe  ; we  are  perfuaded  however, 
i3t  a more  minute  examination  of  the  parts  would  dif- 
t°Veran  exa&  conformity  between  it  and  the  different  ce- 
^ceous  tribes.  The  porpeffe,  according  to  Willoughby  %, 
laaS  three  fiomachs  : the  firft,  large,  wrinkly  and  mpfcu- 
j.  ’ ^0r  reducing  the  fliells  of  fifli  which  it  devours  ; the 
ler°nd  W3S  alfo  larSe>  empty,  and  furniihed  with  fmal- 
oth  TOUfcIeS  5 the  third  aPPeared  a kind  of  adjunct  to  the 
er  two,  and  contained  a quantity  of  aflimulated  chyle. 
a livid  colour. 

the^110  Wh°le  body  of  tbe  PorPefie,  immediately  below 
ane.fliltl>  ‘s  covered  with  a coat  of  fat  refembling  lard,  of 
^ mch  thick.  Various  ufes,  in  the  economy  of  the  ani- 

fend'  are  afligned  t0  this  fub tlance  : it  is  fuppofed  to  de- 

tve^h^  b°d7  fr°m  inJUr7  3nd  C°Id;  t0  diminifll  its 

Prder  C ^ **  ^ malie  ^ ettuiPonderate  with  the  water,  in 

effort  the  fi‘h  Uiay  alternatdy  rife  and  fink  without 

brea  . Whlle  employed  in  the  different  operations  of 

ltes  thn‘^  and  collet); ing  food.  Beneath  this  coat  of  fat 

of  „ i lec^  thick,  and  mufcular,  refembling  that 

a hog  J.  5 

'11  the  cetaceous  fillies,  the  porpefles  are  found  in 


• JN 

1 Hifl-  -ra^0r  aI>U^  though,  + Britifii  Zool.  ubi  fupra.  1 

§ Idem  ubi  fupra.  J 
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greateft  abundance  around  tin  Britijh  ifles.  In  fuch  vafl 
numbers  do  they  appear  m fome  places,  thAt  the  iher- 
men  are  not  fafe  to  venture  among  them  in  a Imail  boat. 
When  gamboling  upon  the  fummit  before  a ftoim  they 
appear  almoft  to  darken  the  furface  of  the  water  *.  In 
times  of  fair  weather,  they  are  feen  herding  together,  and 
purfuing  the  fhoals  of  mackrel  with  great  impetuofity. 
Their  manner  of  hunting  after  their  prey  is  diftingudhed 
by  the  fame  eagernefs  and  difpofition  to  acl  in  co..>  eft, 
that  is  obferveabie  among  dogs  when  purfuing  a haref. 
They  are  feen  urging  them  from  one  bay  or  creek  to  an- 
other, deterring  them  from  the  fiiallow  water,  and  driving 
them  towards  each  other’s  ambufli,  with  all  the  art  of 
am  experienced  greyhound. 


’The  Grampus  t. 


This  animal  feldom  exceeds  the  length  of  twenty -five 
feet,  but  is  remarkably  thick  in  proportion,  the  breadth 
being  to  the  length,  as  ten  to  eighteen.  It  was  with  rea- 
fon  that  Pliny  called  it  an  immenfe  heap  of  flefh,  armed 
with  dreadful  teeihS.  From  its  refemblance  to  a wine 
cafe  in  the  thicknefs  and  rotundity  of  its  form,  it  obtained 
the  name  of  area  among  the  ancients. 

The  nofe  of  the  grampus  is  flat,  and  turned'  up  ; the 

under 

\ 

* Pennant's  Brit.  Z«>1.  f Gold  mith’s  Nat.  Hift. 

J L’Epaulard,  Briffon.  Dclpl.inus  Orca,  Lin.  Syft 

§ (Jujus  imago  nulla  reprefentatione  expiimi  poteft  alia,  <juam  earn.1* 
immenfe  dentibus  truculent  is.  L;b,  is.  cap.  vi. 
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tinder  lip  is  f0  thick  and  heavy,  that  when  the  animal  is 
on  its  belly,  it  is  feparated  from  the  upper  *.  The  teeth. 
are  fixty  in  all,  thirty  upon  each  jaw;  and  between  each 
ls  a fpace  adapted  to  receive  thofe  of  the  oppofite  fide, 
when  the  mouth  is  fhutf.  Thofe  upon  the  fore  parts 
are  blunt,  round,  and  ilender,  the  innermoft  fharp,  and  of 
Sreat  thicknefs.  Thefpout  hole  in  this  fpecies,  is  placed 
at  the  top  of  the  neck ; the  animal  is  covered  with  a 
firong  (kin,  like  leather,  black  upon  the  back,  but  dif- 
piaying  a large  fpot  on  each  fhoulder,  of  the  fame  colour 
'Wlth  the  belly,  which  is  white  5 the  fides  are  marbled 
'with  black  and  white  fpots 

The  grampus  is  of  all  the  cetaceous  fiih  the  mod  fierce 
and  voracious;  it  does  not  even  fpare  the  porpeffe  and 
Whale,  which  are  animals  of  its  own  order  and  offuperior 
4z,e  > the  latter  of  thefe  filli  it  is  faid  to  tear  and  mangle 
ln  filch  a manner  with  its  teeth,  that  it  bellows  like  a 
‘3llH  from  the  pain  of  its  wounds  ||.  The  filhers  who 
formerly  repaired  to  the  coafts  of  America,  prohibited 
favages  from  deftroying  this  filli ; for  by  its  affift- 
stice  they  were  aided  in  the  capture  of  whales,  feals,  and 
°ther  animals  : whilft  the  grampus  purfued  thefe,  and  the 
otner  monfters  of  the  deep,  they  were  frequently  obliged 
t°  betake  themfelves  to  the  fliallow  water  in  order  to  e- 
ape  its  mercilefs  teeth,  where  the  feamen  were  ready 
to  kill  them  with  javelins  and  harpoons. 

. ^ a*s  fpecies  is  a profitable  capture  for  the  filters,  as  it 
iS  t0  yield  a very  confiderable  quantity  of  oil ; like 
porpeffes,  it  fsmetimes  appears  upon  the  Britijb 
^ ol.  ill.  L coafts $ 

Vide  Will.  Orca.  Lib.  ii.  p,  40. 

t Sibbaid,  Phalxn.  7,  8.  { Brit.  Zool.  CMsiv.  gen-  iii. 

11  Plough,  ubi  fupra. 
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coafts ; but  its  great  refort  is  off  the  North  Cape  of 
Norway.  The  number  and  poiition  of  the  fins  are  the 
fame  as  in  the  dolphin  ; and  it  refembles  all  the  other 
cetaceous  animals  in  fwimming  againft  the  wind,  and  in 
that  tumbling  and  agitation  which  it  difcovers  on  the 
approach  of  a ftorm. 
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CHAPTER  V. 

Section  I. 


Genera l Characters  of  the  Cartilaginous  Fi/hes, 


In  the  organs  prepared  by  nature  for  the  refpiration  of 
'Annals,  there  is  a great  difference  between  thofe  formed 
wUhin  the  body,  called  lungs,  and  that  apparatus  at  each 
Jlde  of  the  head,  known  by  the  name  of  gills.  Among  all 
the  terreftrial  animals,  and  the  cetaceous  fillies,  breathing 
ls  Performed  by  the  former  of  thefe  contrivances,  and  a- 
the  fp  inous  fifties  it  is  carried  on  by  the  latter  ; be- 
tween thefe  two  orders  of  the  animal  kingdom,  there  is 
P^ced  a third,  which  unites  them  in  the  great  fcale  of 
eing,  and  partakes  in  forne  meafure  of  the  nature  of 
each.  Thefe  are  the  cartilaginous  fifties,  which,  while 
they  are  furnifhed  with  apertures  on  each  fide  of  the 
neck,  correfponding  to  the  gills  of  the  fpinous  fifties,  are 
fupplied  with  lungs  within  the  cavity  of  the  body, 
t*“Iagous  to  what  we  have  already  feen  among  the  ter- 
^ftrial  and  cetaceous  tribes. 

Com  this  double  conformation  in  the  organs  of  breath - 
ng>  it  would  at  firft  view  appear,  that  the  cartilaginous 
ibes  were  a kind  of  privileged  order  of  animals,  pof- 
lng  a greater  variety  of  endowments  than  the  reft  of 
L 2 the 
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the  animal  kingdom.  It  would  appear  that  they  are  ca- 
pable of  fubfifting  indifcriminately  in  either  of  thefe  two 
elements,  to  each  of  which  the  ftructure  of  their  parts 
j'eem  to- have  a reference  ; it  was  no  doubt  this  afpeft  of 
the  cartilaginous  fiihes,  which  prefented  itfelf  to  Linnavs 
when  he  arranged  them  in  the  fame  order  with  thofe  ani- 
mals, properly  amphibious  *,  that  are  capable  of  fubfifting 
cither  in  the  water  or  in  the  air.  Of  this  power,  however, 
this  clafs  of  beings  is  by  no  means  poffefled  ; for,  though 
they  are  capable  of  fupporting  life  for  a longer  time  on 
lhore,  than  the  fpinous  fifties,  yet  there  is  hardly  any  of 
them  that  can  live  there  above  a few  hours  at  a timef. 
Whatever,  therefore,  be  the  ftrafture  of  their  organs, 
there  is  none  of  them  properly  amphibious,  or  that  juftly 
merits  a place  among  that  order  of  beings. 

But  although  the  double  ftru&ure  of  the  organs  of 
refniration  in  the  cartilaginous  fifties,  will  not  juftify  us 
in  placing  them  among  the  fillies,  tortoifes,  lizards,  and 
other  animals  that  are  ftri&ly  amphibious,  it  forms, 
however,  a very  palpable  mark  of  diftiu&ion  between 
them  and  the  cetaceous  fifties  on  the  one  hand,  and  the 
fpinous  upon  the  other-,  from  the  latter  they  are  known, 
becaufe,  though  they  have  apertures  correfponding  to 
gills,  they  univerfally  want  the  bony  apcrcula  which  co- 
vers them  ft. 

Thefe  apertures  by  which  they  breathe,  are  placed  al- 
ways near  the  head,  but  have  not  uniformly  the  fame  po- 
fition : In  fome  they  are  placed  beneath,  as  in  the  rays, 
and  other  flat  fifth ; in  others  on  the  fides,  as  among  the 

fhark 

* He  has  termed  them  amphibia  nautes.  Vide  Syftems  Natiur®. 

f Willough.  Icthyol. 

Pennant’s  Brit,  Z-ool.  Clafs  iv.  Div.  ii„ 
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2iark  tribe ; and  among  a third  clafs,  they  are  fimated 
Ihe  top  of  the  head,  as  exemplified  by  the  pipe  fifh. 

from  thefe  foramina,  there  are  two  bending  cylindri- 
cal dudts,  that  run  to  the  lungs,  and  arefuppofed  to  con- 
vey  the  air  that  gives  their  organs  their  proper  play  : 

heart,  however,  has  but  one  valve  ; and  hence,  their 
klood  does  not  perform  that  double  circulation  which  ob- 
*ain  among  the  cetaceous  kinds,  and  the  lungs  feem  ra- 
ther  an  internal  affiftant  to  the  gills,  than  for  fupplying 
*^e  fame  purpofe  which  they  do  in  quadrupeds,  for  they 
't!  ant  both  the  pulmonary  vein,  and  artery. 

Another  ftriking  charafter  by  which  this  order  of  the 
‘’mural  kingdom  may  be  diltinguillied,  is,  that  their  fledi 
ts  fupported  by  cartilages  inftead  of  bones.  In  the  ceta- 
c^ous  tribes  we  have  feen,  that  the  bones  were  hard,  and 


filled 


with  marrow,  rcfembling  thofe  of  quadrupeds, 


While  thefe  parts  in  the  fpinous  tribes,  are  fmall,  flender, 
and  pointed,  refembling  thorns,  and  generally  folid 
throughout.  The  fiz.e  of  other  animals  increafes  with 
lbeir  age,  and  Hops  at  a certain  point  ; but  from  the  pli- 
“ncy  of  the  bones  in  this  tribe,  they  feem  to  have  no 
°m>ds  placed  to  their  dimenfions,  and  it  is  fuppofed 
fbat  they  grow  larger  every  day  till  they  die  f. 

A third  general  character  of  thefe  liihes  arifes  from 
tbeu  manner  of  generation  ; fome  of  them  are  oviparous. 
While  the  greater  part  produce  living  young  ; the  fame 
UP  ’city  of  character  attending  them  in  this  refpeit, 
^hich  we  have  already  taken  notice  of  with  regard  to 
eir  conformation.  In  thofe  that  are  Viviparous,  the 
?r°geny  is  excluded  from  an  egg  hatched  within  the  bo- 
dy 


1 Galdftnith’s  Mat.  Hift. 


vol.  it.  p.  231. 
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dy  of  the  female  ; this  egg  conftfts  of  two  parts,  the 
white  and  red,  as  in  thofe  of  birds,  and  inftead  of  a (hell, 
it  is  lodged  in  a cafe  formed  of  a thick  tough  fubftance, 
refembling  a horn  that  has  been  foftened  in  boiling  wa- 
ter *. 

The  oviparous  fifties  of  this  clafs  produce  their  young 
nearly  in  the  fame  manner  ; inthefe  as  well  as  in  the  vivipa- 
rous kinds,  the  egg  is  hatched  for  fome  time  in  the  belly 
of  the  female,  but  before  the  fetus  is  difengaged  from  it, 
is  excluded  from  the  womb,  and  left  till  time  and  tha 
warmth  of  the  fun  bring  the  inclofed  offspring  to  matu- 
rity. Both  differ  remarkably  from  the  whales  and  the 
quadrupeds,  wliofe  eggs  Hart  from  the  ovarium,  and  enter 
the  uterus  at  the  time  of  conception,  where  they  remain 
only  a few  days,  till  they  leave  that  ftate,  and  are  formed 
into  a complete  fcetns. 

There  are  other  difcrhninating  characters  belonging  to 
this  order,  lefs  difcernible  indeed,  but  fuch  as  mark  a 
difference  between  them  and  the  adjoining  tribes.  The 
fpinous  fifties  we  faw  had  no  aparatus  for  hearing  ; it 
is  probable,  however,  that  the  cartilaginous  are  furni (ti- 
ed, though  imperfectly,  with  the  organs  of  this  fenfe  ; 
upon  each  fide,  near  the  eyes,  there  is  an  aperture  which 
opens  into  the  mouth,  the  fuppofed  ufe  of  which  is  part- 
ly to  convey  the  water  into  the  mouth,  which  is  expel- 
led through  the  gills,  and  partly  to  convey  founds  to  the 
cenforium  f . In  this  refpeft,  therefore,  the  cartilaginous 
fifties  may  be  deemed  a more  accomplilhed  race  than  ma- 
ny of  their  companions  of  the  deep. 

The 
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The  fillies  of  this  order  are  poffefied  both  of  gills  and 
liings,  and  are  thereby  in  fome  meafure  capable  of  deriv- 
ing aid  from  both  elements,  to  their  rieceflities  and  enjoy- 
ffients;  the  manner  of  their  parturition  is  alfo  various : 
and  vve  are  now  to  contemplate  them  in  the  double  en- 
J°yment  of  another  qualification.  The  males  of  this  race 
c°pulate  with  their  females,  more  hominum  ; and  in  them 
the  external  organs  of  generation  are  two-fold  *.  Thefe 
tnftruments  project  forward  from  each  fide  of  the  abdo- 
rncn  > and  whether  it  be  that  thefe  animals  poffefs  more 
Warmth  of  conftitution,  or  a greater  capacity  of  bringing 
their  offspring  to  maturity,  they  generally  choofe  colder 
^afons  and  fituatiohs  for  producing  their  young,  than  o- 
ther  filhes  ; many  of  them  propagate  in  the  midft  of  win- 
ter»  and  far  from  the  ftioref. 

, "^he  cartilaginous  fifties,  though  not  fo  remarkable 
e'ther  for  fatnefs  or  fize,  are  in  general  more  voracious 
than  any  of  the  tribes  we  have  already  reviewed ; their 
divers  are  indeed  fat,  and  are  fometimes  employed  for  the 
Production  of  oil ; it  is  not,  however,  from  them  that 
111311  derives  either  his  mod  pleafant  or  falubrious  food  • 
ney  are  impure  and  immoderate  feeders,  and  their  fie  fit 
favours  of  that  impurity  Of  a confiderable  portion 
°f  them,  the  mouth  is  placed  below  the  head  ; a contri- 
Vance  of  Nature,  for  which  an  old  writer  afligns  fome 
furious  reafons  : Their  fnout,  fays  he,  is  too  l’mall  to  be 
rvtded  ; and  their  voracity  is  fo  keen,  that  their  own  life 
equires  that  it  fhould  not  be  allowed  a ready  or  com* 
Plete  gratification  §. 

, From 

* Wcm  ubi  fupra.  f Goldfmith’s  Nat.  Hill, 

t [chthyol.  Lib.  iii.  p.  45. 

•>  Vide  Rondeletius  de  pifeibus.  Lib.  iii.  cap,  4, 
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From  this  conformation  of  the  mouth,  a great  part  of 
the  cartalaginous  fifties  are  obliged  to  turn  their  back, 
downwards  in  laying  hold  of  their  prey  ; a circumltance 
that  requires  time,  and  affords  an  opportunity  to  the 
fmaller  fith  of  making  their  efcape.  They  devour  every 
kind  of  fifli  or  fifth,  and  to  their  extraordinary  voracity, 
had  Nature  granted  the  power  of  eafily  apprehending 
their  food,  the  other  kinds  of  fith  nriult  long  ago  have 
fallen  a facrifice  to  their  gluttony  *. 


* Idem  ibidem. 
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Section  II. 


Genus  V. — The  Lamprey. 


Uf  this  gexnxsP Linmeus  has  enumerated  only  three  fpe* 
c'es,  though  it  is  probably  diversified  into  a greater  nuui- 
her  of  different  kinds  * ; his  catalogue  confifts  of  the  fea 
lamprey,  the  river  or  leffer  lamprey,  and  the  pride.  He 
makes  mention  of  the  murasna,  that  filh  fo  much  cele- 
brated among  the  epicures  of  ancient  Rome,  although  fo 
nearly  allied  to  this  genus,  that  it  feems  to  merit  a place 
there.  There  is  a fpecies  of  lamprey  efteemed  a great 
delicacy  by  the  modern  inhabitants  of  Italy,  different 
from  ours,  and  probably  the  fame  filh  with  the  ancient 
■Murccna,  as  it  is  reared  in  ponds,  and  fed  in  the  fame 
manner.  The  genuine  chara&ers  of  thefe  filhes  are  : A 
long  and  (lender  lhaped  body,  refembling  that  of  a fnake  5 
the  Ikin  has  no  fcales,  but  is  covered  with  a lltmy  gluti- 
nous mucus ; they  have  feven  apertures  for  breathing 
upon  each  fide,  and  one  like  the  cataceous  filhes  upon  the 

toP  of  the  head;  both  the  pectoral  and  ventral  fins  are 
Wanting. 

V«l.  III. 


* Vil!c  Sj'ft-Nat.p.  J?4 
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°The  Muntna  *. 


J HIS  fpecies,  we  are  told,  obtained  its  name  from  its  con-i 
ti rurally  floating  upon  the  furface  of  the  water,  by  reafon, 
as  was  fuppofed,  of  its  extraordinary  fatnefsf.  In  fiiape 
it  refembles  an  eel  ; the  fnout  more  protuberant,  lharp 
and  comprefled  : Its  colour  variegated  with  Ihades  of  yel- 
low, brown,  and  black.  The  head  is  fmall,  but  the  o? 
pening  of  the  mouth  capacious.  The  margin  of  each 
jaw  is  furrounded  with  a Angle  row  of  very  fmall  teeth  : 
upon  the  fnout  there  are  two  apertures,  and  above  the 
eyes  other  two  ; the  former,  as  is  fuppofed,  are  the  organs 
of  fmell,  and  the  latter  of  hearing  J.  The  ancients  be- 
lieved that  this  animal  was  endowed  with  a very  acute 
fenfe  of  hearing,  and  that  the  filhermen  could  allure  it  to 
the  brink  of  the  water  by  hilling,  and  by  that  means 
take  it  §. 

Like  the  other  fillies  of  this  genus,  it  wants  the  pe&oral 
and  ventral  fins  ; but  a little  beyond  the  head  there  ari- 
fes  a fin,  which  ftretches  along  the  back  to  the  tail,  and 
turns  round  to  the  belly,  terminating  at  the  anus  : This 
fin  is  covered  with  the  common  legument  of  the  body, 
and  is  eafily  laid  bare  by  flaying  the  animal. 

The  bite  of  the  mursena  was  deemed  fo  poifonous  by 
the  filhermen,  that  in  taking  the  animal,  they  ufed  every 
precaution  to  prevent  its  effefis  : They  tumbled  them  im- 
mediately 

* Mursena  omnium  audlorum.  Will.  Ichthyol. 

t Tizgx  ro  fwauv.  Vide  Macrob. 

| Will.  p.  103.  § Plinii.  Hift.  Nat. 
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HifcdiSitcly  from  the  net  into  the  boat,  where  they  laid 
hold  of  the  head  with  a forceps,  rubbed  its  l'nout  againfl: 
i'ome  hard  fubftance  to  deftroy  its  teeth,  and  beat  it  on 
the  tail,  where  the  life  was  fuppofed  to  lie*.  That  the 
principle  of  life,  among  eels  iti  general,  is  placed  in 
the  tail,  is  itill  a prevalent  opinion  ; and  when  taken,  it 
is  not  by  beating  the  head,  but  the  tail,  that  the  fifher 
endeavours  to  deprive  them  of  animation. 

Poifonous  as  the  bite  of  thefe  animals  may  be^  and  hi- 
deous in  their  external  figure  as  they  certainly  are,  yet 
thefe  circumftances  did  not  prevent  the  luxurious  citi- 
zens of  ancient  Rome  from  adding  them  to  the  endlefs 
lift  of  delicacies  with  which  they  pampered  their  appe- 
tites f . This  fpecies,  the  bafl'e  (Lupus),  and  a kind  of 
mullet  (Myxo),  formed  that  pride  of  Roman  banquets* 
the  tripatimam  ; fo  called,  according  to  Arbuthnot,  from 
their  being  ferved  in  a machine  of  three  bottoms  J. 

The  flefh  of  this  animal  mull:  be  various,  according  to 
the  manner  in  which  it  is  fed ; it  is  faid,  however,  to 
be  in  general  white,  tender,  and  of  an  agreeable  flavour^. 
It  was  reared  with  much  care  in  the  filh  ponds  of  Italy, 
and  fold  at  a high  price  ; of  its  eftimation  among  the  an- 
cients, we  have  full  evidence  in  all  the  dailies,  that  have  e'u 
ther  praifed  good  eating,  or  ridiculed  gluttony.  A fenator 
«f  Rome,  whofe  name  will  be  tranfmitted  with  infamy  to 
pofterity,  was  highly  complimented  for  the  delicacy  of  his 
hauroente.  ligcllinus,  Manucius,  and  all  the  celebrated  epi- 
M 3 cures 

* Plinii  Hift.  Nat.  lib.  3a.  cap.  a.1 
+ Pliny,  Ovid,  Juvenal  and  others. 

} Atque  lit  luxu  quoque  aliqua  concingat  audtoritas  figlinis  Trifatinam , 
Paincftclla  apellabatur , fumma  cjenaium  kutitia  : Una  erat  Mura, 
“'rum,  altera  Lnporum,  tenia  Myxonis  pifeis.  Plinii  Hift.  Nat.  lib.  5$, 
■*4P- 1 a. 

*>  CVillougb.  lib.  3.  f>.  164, 
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cures  of  his  time,  were  loud  in  his  praifes  : No  man's  filla 
had  fo  rich  a flavour,  were  fo  nicely  fed,  or  fo  rxaftly  pick- 
led.  Auguflus  hearingfo  much  of  this  man's  entertainments, 
defired  to  be  his  gueft  ; and  foon  found,  that  fame  had 
been  jull  to  his  merits  ; the  man  had  indeed  fine  mursenae, 
and  of  excellent  flavour.  The  Emperor  was  defirous  of 
knowing  the  method  by  which  he  fed  his  filh  to  fo  excel- 
lent a relifti ; and  the  glutton,  making  no  feeret  of  hia 
art,  informed  him  that  his  way  was  to  throw  into  his 
pond  fuch  of  his  flaves  as  had  at  any  time  difpleafed  him. 
Augujius,  it  is  faid,  was  not  much  pleafed  with  his  re- 
ceipt ; and  inftantly  ordered  all  his  ponds  to  be  filled  up. 
Goldfmith,  who  narrates  this  ftory,  adds,  that  it  would 
have  ended  better,  had  he  ordered  the  owner  to  be  flung 
in  alfo  *„• 


x 

Ihe  Sea  Lamprey  -f. 


T his  is  a Britijh  fifii,  of  which  the  names  lampeira , .and 
fetromyxon,  lately  given  it,  are  expreffive  of  a habit  this 
animal  poffeffes  of  fucking  and  adhering  to  ftones  J.  The 
mouth  is  of  a round  form,  placed  rather  obliquely  below 
the  nofe,  and  refembling  that  of  a Ifeech.  Like  that  ani- 
mal, it  poflefies  the  extraordinary  power  of  flicking  to 
any  fubftance  to  which  it  is  applied  ; and  that  with  fuch 
firmnefs,  as  not  to  be  drawn  off  without  fome  diffi- 
culty* 


* Ooldfmith’s  Nat.  Hill. 

f Petromyzon  Marinas.  I. in.  Syft.  La  Lamproyc  de  Mer.  Belon. 
f The  firft  lampetra,  a lambendo  petras ; and  the  other,  from  Usr^i  aad 
few,  beeaufe  they  are  fuppofed  to  lick  the  rocks. 
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culty  *.  One  that  weighed  but  three  pounds,  has  bees 
known  to  adhere  fo  firmly  to  a ftone  of  twelve  pounds, 
that  it  remained  fufpended  at  its  mouth.  This  amazing 
power  of  fuction  muft  arife  from  the  animal’s  exhaufting 
the  air  within  its  body  by  the  hole  over  the  nofe ; while 
the  mouth  is  clofely  fixed  to  the  obje£t,  and  permits  no 
air  to  enter  f.  The  weight  which  the  lamprey  is  by  this 
*neans  able  to  fuftain,  will  be  equal  to  that  of  a column 
°f  air  of  the  fame  circumference  with  the  animal’s 
mouth. 

The  lamprey  fometimes  grows  fo  large,  as  to  weigh 
four  or  five  pounds  ; its  colour  is  dufky,  irregularly 
marked  with  dirty  yellow.  In  the  mouth  are  placed 
twenty  row's  of  fmall  teeth,  difpofed  in  circular  orders, 
aad  placed  far  back  near  the  throat,  four,  five,  and  fix,  in 
£ach  row  f.  The  branchim  are  fituated  within  the  feven 
apertures,  that  are  found  on  each  fide  of  the  neek. 
Though  in  fliape  this  animal  refembles  an  eel,  yet  it  is 
°f  a thicker  and  more  elumfy  form. 

The  fea  lamprey,  we  fliould  imagine  from  its  name. 
Was  only  produced  in  the  fait  water ; it  is  found,  how- 
ever, very  frequently  at  the  opening  of  large  rivers,  where 
they  join  the  ocean.  At  certain  feafons  it  is  found  in 
many  of  the  Briti/h  rivers,  and  ali'o  in  the  Irijh.  They 
are  fea  fifli  j but,  like  falmon,  quit  the  fait  waters,  and 
mount  the  rivers  about  the  end  of  winter,  and  after  re- 
maining there  for  a few  months,  return  again  to  the 
ocean  §. 

A.s  our  manners  are  probably  flill  far  ihort  of  that 
fenfuality  and  extravagance  which  diftinguiihed  the  an- 
cient 

Pennantls  Biitiflr  Zoology,  f Goldfmith’s  Nat.  Hilt,  vol,  & p.  »y® 

t Willough.  Ichthyol.  p.  106. 

5 Brit.  Zuol.  ubifupra.  Vide  ctia:n  Willough. 
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cient  Romans,  tve  do  not  hear  fo  many  fanciful  eiicomi-* 
Urns  on  particular  diihes,  nor  fuch  enormous  films  paid 
to  procure  them.  Accordingly,  the  lamprey  known  a- 
mong  us,  has  obtained  no  very  extraordinary  character. 
Ic  is  differently  eilimated,  according  to  the  feafon  it  was 
taken,  or  the  place  where  it  was  fed.  The  beft  feafon 
for  them  is  in  the  months  of  March,  April  and  May  ; for 
they  are  more  firm  immediately  after  their  arrival  in  the 
rivers  from  the  fait  water,  than  afterwards.  Towards 
the  Summer,  and  in  the  hot  weather,  after  they  have  de- 
pofited  their  fpawn,  they  are  obferVed  to  be  much  wafted; 
and  their  filh  becomes  flabby,  and  bad  eating  *.  Thotii 
caught  in  feveral  of  the  rivers  in  Ireland,  the  people  will 
not  venture  to  touch  f ; and  throughout  the  whole  of 
Scotland  they  are  held  in  deteftation  : while  thofe  taken 
by  the  EngliJlj  in  the  Severn,  are  confidered  by  them  as 
the  moll  delicate  of  all  fiih  whatever.  Prejudices,  though 
of  oppofite  kinds,  feem  to  operate  in  each  of  thefe  cafes, 
whether  in  producing  difguft  or  predileftion. 

At  a very  early  period,  we  find,  the  lamprey  was  rec- 
koned a great  delicacy  by  the  EngUjh  : That  they  are  ;i 
heavy  forfeiting  food,  the  experience  of  one  of  their 
mor.archs  fatally  teftified ; for  the  death  of  Henry  I.  was 
occafioned  by  eating  too  plentiful  a meal  of  thefe  fifties  X . 
Notwithftanding  this  accident,  they  feem  to  have  conti- 
nued in  high  efteem,  becaufe  We  find  Henry  IV.  granting 
protection  to  fuch  Ihips  as  brought  over  lampreys  for  the 
table  of  bis  royal  confort ; and  his  fucceffor  ilfuing  out 
a warrant  to  William  of  Nantes,  for  fupplying  him  and 
his  army  with  thefe  fifties,  wherever  they  might  happen  to 
march  §. 

' In 

* Britifh  Zoology.  f Goldfmith’s  Nat.  Hill. 

1 Vide  Hume  s Hill.  of  England.  § Rymer  ix.  544.  apud  Pennant. 
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ln  prod  of  the  ancient  predilection  of  the  EngliJJj  fop 
'his  fifli,  it  is  a cuflcm,  from  time  immemorial,  for 
th-  city  of  Gloucejier  to  prefent  annually  his  majefty 
%Vlth  a lamprey  pye,  covered  with  a large  raifed  cruft. 
As  the  gift  is  made  at  Chriftmas,  it  is  with  great  diffi- 
cu-ty  the  corporation  can  procure  any  frefh  lampreys 
at  early  feafon,  though  they  offer  a fura  far  exceed- 
,ng  their  ufual  price  * . The  various  methods  of  taking 
lbe  lampreys,  it  is  not  the  buiinefs  of  this  work  to  de- 
scribe. 

The  fifties  of  this  genus,  from  fome  peculiarity  isi 
tfieir  conformation,  generally  fwim  with  their  body  on  a 
kvel  with  the  furface  of  the':  water  ; and,  it  is  faid,  can 
eafily  be  fuftocated,  by  being  immerfed  in  it  for  any  con- 
hderable  time.  From  this  circuit! fiance,  it  is  probable. 
Ibat  they  require  a conftant  fupply  of  air  for  breathing, 
ancl  tl,at  they  are  pofftffed  of  lungs,  though  no  naturalift 
bas  obferved  them  in  giving  an  account  of  the  vifcera  of 
lhefe  animals. 

Among  this  tribe,  copulation  is  performed  ventribu.t 
contrary  to  the  manner  of  the  greater  number 
fifties  : When  engaged  in  the  bufinefs  of  procreation, 
generally  frequent  the  fhallow  water,  where  their 
abits  adnnit  of  being  eafily  examined.  The  female, 
^hen  ready  to  fpawn,  digs  a hole  in  the  mud,  where  file 
ppofits  her  ova  ; and  in  this  operation,  the  power  of 
‘cfton,  wh‘c*i  we  have  already  defcribed,  is  of  Angular 
vantage  ; for,  fiiould  llie  meet  with  a ftone,  though  of 
"^derable  bulk,  ihe  raiies  and  carries  it  out  of  the 
a7  t.  After  the  ova  are  excluded,  and  buried  in  the 
Nation  tuus  formed,  the  parent  remains  in  the 

neigh- 

' •‘-ool.  c.aL  ;v.  g;en.  iv.  f Balnerus  apud  Willough, 
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neighbourhood  till  the  young  are  quickened  into  life. 
She  is  then  feen,  with  her  numerous  family  playing  a- 
round  her  ; which,  as  foon  as  they  have  acquired  fuftici- 
ent  ftrengtb,  Ihe  gradually  condu&s  to  the  fea. 


He  River  Lamprey  *. 


This  fpecies  is  fmaller  than  the  former,  feldom  exceed- 
ing ten  inches  in  length  ; and  is  diltinguilhed  by  tranf- 
verfe  lines  of  a blackilh  colour  f.  The  mouth  is  of  the 
fame  round  form  as  in  the  preceding  fifti,  and  is  poffeffed 
of  the  fame  adhefive  power.  On  the  upper  part  of  it, 
is  a large  bifurcated  tooth  ; on  each  fide  there  are  three 
rows  of  very  minute  ones  ; and  on  the  lower  part  there 
are  feven,  the  exterior  of  which  on  each  fide  is  the 
largeft  J. 

Like  all  the  other  fifties  of  this  genus,  there  is  between 
the  eyes  a fpout-liole  or  orifice,  refembling  that  of  the 
cetaceous  fifties,  and  probably  defined  for  a fimilar  pur- 
pofe,  that  of  ejecting  water  from  the  throat  and  lungs. 
The  back  fin  of  the  river  lamprey  is  not  continued  un- 
interrupted to  the  tail,  but  is  broken  off;  and  behind  it 
there  rifes  a fecond,  which  goes  round  the  tail,  terminat- 
ing at  the  anus. 

This  fpecies,  as  well  as  the  larger  kind,  is  alfo  eaten, 
potted  and  highly  feafoned  : By  fome  it  is  preferred  to 
fhe  fea  lamprey,  being  milder  .tailed.  All  thefe  difbes 

are 

* Lampctra  medium  genus,  Will.  La  lamproye  d’eau  doulce,  Bdofl* 
Petromyzon  fluveatilis,  Lin.  Syft. 

1 Willough,  page  106.  i_Britiili  Zool,  daft  iv.  gen.  iv. 
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Ve  probably  heavy  and  unwholefome,  more  highly  re- 
commended by  the  epic.ure  than  the  pbyfician  *.  They 
are  taken  in  fuch  vaft  numbers  in  the  Thames,  the  Se~ 
Vern,  and  the  Dee,  that  they  conftitute  a copfiderable 
branch  of  trade.  They  are  fold  to  the  Dutch,  who  ufe 
them  for  bait  in  the  cod  fifhery  : befides  what  are  con- 
fumed  in  England,  450,000  have  been  exported  in  a fea,- 
fon  for  this  purpofe,  at  two  pounds  per  thoufand. 


The  Pride  f. 


This  fpecies  is  exceedingly  fmall,  being  from  four  to 
eight  inches.  It  is  a Britifh  fifh,  but  found  alfo  in  the 
rivers  of  of  Germany  and  Italy.  In  the  river  IJis,  and 
^ther  dreams  near  Oxford,  they  are  abundant,  where,  in- 
ftead  of  concealing  themfelves,  they  roll  in  the  mud,  and 
never  are  obferved  to  adhere  to  the  Hones,  like  the  other 
^ampreys  J. 

The  back  is  of  a livid  colour,  approaching  to  black ; 
*be  belly  filvery,  and  more  refplendent,  than  the  larger 
kinds.  The  mouth  is  of  an  eliptical  lhape  ; within  it 
are  hx  or  feven  teeth,  and  above  th.em  a fmall  femicircular 
bone.  Upon  the  top  of  the  head  is  a fmall  tube,  or  aper- 
ture>  like  the  cetaceous  fifh  : The  belly  fwells  and  con- 
tra£ls  alternately,  as  in  thofe  animals  which  breathe  by 
raeans  of  lungs.  It  has  two  dorfal  fins  ; the  firfl  riling 
about  the  middle,  and  fupported  by  fmall  tendons,  that 

V°L.  III.  N are 
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are  fcarcely  vifible : The  other  takes  its  rife  immediately 
behind  it,  furrounds  the  tail,  and  terminates  in  the  mid- 
dle fpace,  between  the  tail  and  the  anus  *. 

Willoughby  defcribes  two  other  fpccies  of  the  lamprey ; 
the  mucu  peculiar  to  the  marlhes  and  lakes  of  Brazil ; 
and  the  blind  lamprey,  a fmall  round  fiih,  no  larger  than 
May  worms  : The  laft  marked  round  the  body  with  84 
tranfverfe  lines,  or  annuli,  refembling  thofe  upon  the 
terreftrial  worm  f. 


J Willough.  page  105, 
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Section  IIL 


Gen.  VI.  The  Ray* 


. nrs  genus  is  eafily  diftinguifted  froin  all  other  kindil 
fifh,  by  a broad,  flat,  and  thin  conformation.  The 
lve  branchial  apertures  on  each  fide,  are  placed  under  the 
atlional ; they  want  the  bony  opercula,  and  are  marked 
y the  fame  peculiarities,  that  diftinguilh  the  other  cari 
ldaginous  tribes.  The  mouth,  in  all  the  fiflies  of  thi3 
Senus,  is  fituated  quite  below  the  head  ; while  the  body 
°f  the  greater  number  is  befet  with  fpines  or  prickles, 
tumbling  thofe  on  the  branch  of  a thorn,  a circum- 
ftance  from  which  they  obtained  their  ancient  name  *; 
l'lRt  of  ray,  which  we  now  apply  to  the  genus,  is  derived 
fro®  the  latin. 

^ / ^'s  genus  comprehends  all  the  rays,  thombacks,  and 
g lrs’  or  Skates,  which  are  diftinguifhed  by  manners  aS 
ingular  as  their  external  form.  Willoughly  has  de- 
ribed  fourteen  different  fpecies,  and  Linnaui  nine  ; of 
Uch  no  lefs  than  eight  frequent  the  Bf-iti/h  coafts  f. 

N % With 

G^T*  W*UC*t  <5gn!^es  Lhe  herry  that  growl  Upon  a prickly 
t Nat.  and  Britifh  Zooh 


With  regard  to  their  dietical  ufes,  thefe  fifties  are  very 
different ; fome  of  them  affording  a plentiful  fupply  of 
falubrious  food,  while  others  are  noxious  and  terrible  ; 
■with  refpeft,  however,  to  their  nature,  appetites  and 
conformation,  the  fimilitude  among  them  is  perfect  and 
entire. 

Of  all  the  larger  filh,  the  rays  are  the  moil  numerous  ; 
and  their  numbers  are  in  a great  meafure  Owing  to  their 
fize,  and  to  the  proteflion  of  thofe  frightful  fpines  which 
■nature  has  afforded  them.  There  is  none  of  the  rapaci- 
ous tribes,  except,  perhaps,  the  cachalot  and  white  fhark, 
that  has  a fwallow  fufficiently  large  to  receive  them  ; 
and  even  thefe  are,  probably,  often  deterred  from  their 
purpofes  of  deft ru£t ion  by  the  armour  with  which  their 
prey  is  covered  *.  Of  fome  the  fize  is  fuch  as  to  defy  all 
the  powers  of  deftruftion  which  even  the  ihark  himfelf 
is  known  to  poffefs:  In  England  fome  have  been  taken 
upwards  of  two  hundred  pounds  weight ; but  that  is  far 
inferior  to  their  enormous  bulk  in  other  parts  of  the 
world.  Near  the  ifland  of  Guadeloupe  in  the  IVeJl  In- 
dies,  a ray  was  killed,  thirteen  feet  eight  inches  in 
breadth,  aud  twenty-five  from  the  fnout  to  the  tip  of  the 
tail.  This  member  itfelf  contributed  largely  to  this  pro- 
digious dimenfion  ; for  it  was  twenty  inches  broad  at  its 
infertion,  and  tapered  to  a point,  by  which  it  terminated 
fifteen  feet  behind  the  body  of  the  animalf. 

The  fifties  of  this  genus  probably  attain  to  a much 
larger  fize,  than  that  of  any  individual  that  has  ever  yet 
been  examined  : It  is  only  the  fmalleft  of  the  kind  that 

approach  the  fiiores ; the  larger  continue  forever  prowling 
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at  the  bottom,  in  the  unfathomable  caverns  of  the  c- 
Cean,  where  they  probably  continue  growing  for  ages. 
The  utmoft  bulk  of  the  ray  cannot  therefore  be  afcertain- 
ed ; but  it  has  been  fuppofed,  that  they  are  the  largeft 
^habitants  of  the  fea  *.  When,  however,  they  fnrpafs 
'■he  fize  commonly  obfervcd  by  the  filhermen,  they  be- 
Co*e  totally  unfit  for  food  ; the  negroes,  and  ftarved  fa- 
Vages  of  America,  indeed,  cut  them  up,  even  of  the  largeft' 
^lze  ; and  the  tenderer  parts,  when  falted,  are  reckoned  a- 
their  delicious  morfels. 

I'hefe  fifii  generate  in  March  and  April ; at  which  time 
“'ey  fwim  near  the  furface  of  the  water,  feveral  of  the 
°>ales  purfuing  one  female  ; With  fuch  avidity  of  defire 
they  engage  in  the  work  of  procreation,  that  the  fifli- 
etnren  frequently  draw  up  both  male  and  female  ftill  ad- 
hering together,  though  only  one  has  taken  the  baitf. 
Tile  females  are  prolific  to  an  extreme  degree,  there 
having  been  no  lefs  than  three  hundred  eggs  taken  out 
^ the  body  of  a fingle  ray.  Thefe  eggs,  containing  the 
f*tus,  acquire  a tough  horny  covering  after  defcending 
Irito  the  womb  ; for  while  they  continue  in  the  ovarium, 
'hey  are  attached  to  it,  like  the  fmall  eggs  in  the  body 
a hen  ; after  they  drop  into  the  womb,  the  formation 

the  animal  becomes  vifible,  and  the  {hell  is  formed  by 
the 

their 


concretion  of  the  fluids  of  that  organ  ; when  come  tb 
proper  maturity,  the  young  are  excluded,  but  neve? 


ahove  one  or  two  at  a time,  and  at  the  interval  of  three 
°r  four  hours.  The  females  begin  to  caft  their  purfes,  as 
he  fifhers  term  it,  in  the  month  of  May,  and  continue 
Reducing  young  till  September.  In  Odlober,  when 

their 
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their  parturition  ceafes,  they  are  exceedingly  poor,  and! 
then  they  improve  gradually  during  the  winter  and 
fpring,  till  May,  when  they  are  at  their  higheft  perfec- 
tion, and  when  they  again  begin  to  undergo  the  fame 
functions  *. 

The  rays  generally  frequent  thofe  parts  of  the  fea 
where  the  bottom  is  black  and  muddy,  where  their  vora- 
city leads  them  indiferiminaiely  to  devour  every  living' 
animal  which  they  can  furprife : But  although  their  ap- 
petite is  ravenous  and  indiferiminate,  they  become  more 
delicate  with  regard  to  a baited  hook  ; they  devour  be- 
low any  putrid  fubliance  whatever,  but  if  the  bait  has 
been  taken  up  and  fuffered  to  lie  for  any  time  in  the  o- 
pen  air,  they  will  not  touch  it  : they  appear  by  their 
manner  to  perceive  the  line,  and  to  dread  it  ; but  the  im- 
pulfe  of  their  hunger  is  too  great  for  their  caution,  and, 
even  though  they  perceive  the  danger,  if  thoroughly 
hungry,  they  devour,  as  if  regardlefs  of  deftru&ion  f. 

Both  Englijl}  and  Dutch  carry  on  the  fifhing  to  a con* 
fiderable  extent ; the  feafon  at  which  they  begin  is  early 
in  the  winter  ; and  the  boats  in  which  the  filhermenput  to 
fea,  are  of  different  fizes,  according  to  the  diflance  of  the 
place  where  they  intend  to  fith.  The  veflels  ufed  in  the 
Driti/h  Channel,  called  cables,  are  of  one  ton  burden, 
rowed  with  three  pair  of  oars,  and  admirably  conflru&ed 
for  encountering  a motfntain  fea.  When  they  go  out  t a 
filh,  every  perfon is  provided  with  three  lines;  each  man’s 
lines  are  fairly  coiled  upon  a flat  oblong  piece  of  wicker* 
work,  the  kooks  being  baited,  and  placed  very  regularly 
in  the  centre  of  the  coil.  £ack  line  is  furniilied  with"' 
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avo  hundred  and  eighty  hooks,  at  the  diflance  of  fix  feet 
lwo  inches  from  each  other;  the  hooks  are  fattened  to 
Hnes  of  twitted  horfe  hair,  twenty-feven  inches  in  length. 

• When  tithing,  there  are  always  three  men  in  each  co- 
^e>  and  confequently  nine  of  thefe  lines  are'  fattened  to- 
other, and  ufed  as  one  line,  extending  in  length  near 
three  miles,  and  furnithed  with  above  two  thoufand  five 
hundred  hooks  ; an  anchor  and  buoy  are  fixed  at  the  firfl 

er>d  of  the  line,  and  one  more  at  the  end  of  each  man’s 
V 

lnes ; in  all,  four  anchors,  and  tour  buoys  made  of  lea- 
ther  or  cork. 

The  line  is  always  laid  acrofs  the  currents ; the  tides 
flood  and  ebb  continue  an  equal  time  upon  our  coatl  } 
ud,  where  nnditlurbed  by  winds,  run  each  way  about 
hours  ; they  are  fo  rapid,  that  the  fifhermen  can  orf 
y ftoot  and  haul  their  lines  at  the  turn  of  the  tide  ; and, 
therefore,  the  lines  always  remain  upon  the  ground  fix 
4 °urs  ; the  fame  rapidity  of  tide  prevents  them  from 
yhng  hand  lines,  and,  fherefore,  two  of  the  people  com. 
tUonly  wrap  themfelves  up  in  the  fail,  and  deep,  while 
t^'e  other  keeps  a Uriel  look  out,  for  fear  of  being  run 
°wn  by  flrips.and  toobferve  the  weather  ; for  floras  of- 
*6n  r,he  fo  fuddenly,  that  it  is  fometimes  with  extreme 
1 rculty  they  efcape  to  the  Ihore,  though  they  leave  the 
hues  behind  them. 

Such  is  the  account  which  M.  Pennant  gives  * of  the 
th  1tlner  *n  w^ich  the  taking  of  thefe  fiflt  is  conducted  in 
eflsnnel;  but  there  are  annually  larger  vefl'els,  of 
fo  6nt^’^ve  tons  burden,  that  repair  at  the  time  of  Lent 
the  Dogger  Bank , where  they  filh  for  turbot,  cod,  ling, 
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and  Ikates  ; there  the  buGnefs  is  carried  on  in  a more  e*e 
peditious  manner,  for  as  the  fiihers  have  no  occaGon  to 
wait  the  returns  of  the  tide,  each  man  takes  along  with 
him  twice  the  number  of  lines,  which  he  continues  to 
bait,  haul,  and  Gioot,  without  interruption. 

But  this  method  of  fifliing,  operofe  as  it  may  feem,  and 
this  extent  of  line,  though  it  runs  three  miles  along  the 
bottom,  is  trifling  when  compared  to  the  exertions  made 
in  the  Mediterranean  by  the  Italian  Gibers;  there  they 
go  to  fea  in  a Tartan , a veffel  much  larger  than  ours ; 
and  they  bait  a line  of  no  lefs  than  twenty  miles  long* 
with  above  ten  thoufand  hooks.  This  line  is  called  the 
parijina  ; and  the  Gftiing  goes  by  the  name  of  pielago  *• 
A piece  of  tackle  of  fuch  enormous  length,  it  is  impofli- 
ble  to  hawl  and  Ihoot  in  the  fame  fpace  with  the  Enghjh 
lines  : it  remains  for  a conGderable  fpace  in  the  fea,  and 
cannot  be  taken  up  in  lefs  than  twenty-four  hours.  By  this 
apparatus,  they  not  only  take  rays,  but  fharks  and  other 
G(h  5 fome  of  which  are  above  a thoufand  pound  weight. 
When  a Gflr  of  this  magnitude  is  found  at  the  line,  the 
fifliermen  are  provided  with  an  harpoon  to  difpatch  the# 
before  they  are  brought  on  board. 
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i he  Ikate  is  the  large!!  of  this  genus,  and  thinnelt  is* 
proportion  to  its  bulk : In  thefe  colder  latitudes  it  is  fel- 
^°tn  found  above  two  hundred  pounds  weight.  Wil- 
loughby  mentions  one  fold  in  the  market  of  Cambridge , 
"'hich,  when  drefled  by  the  cook  of  St.  John's  college, 
^tted  an  hundred  and  twenty  ftudents  f. 

The  nofe,  though  not  long,  is  fharp  pointed  ; above 
ne  eyes  there  rifes  a fet  of  fnort  fpines  : The  whole  up- 
P^r  part  Qf  the  body  is  a pale  brown,  refembling  the  wet 
SaiJd  with  which  the  animal  is  faid  to  cover  itfelf.  The 
body,  towards  the  Tides,  is  thinned  down  into  two  fins, 
l^at  have  the  appearance  of  wings  ; and  at  the  buttocks 
t^ere  are  others  of  a thick  flefhy  fubtlance.  The  tail  of 
Species  is  ftiort,  obtufe,  of  a roundilh  form,  but 
c°rnprefied  a little  towards  the  fides  $. 

The  lower  part  of  the  body  is  white,  plentifully 
Marked  with  a great  number  of  minute  black  fpots, 
•Hch  are  fuppofed  to  be  the  glands,  by  which  that  flimy 
^UCUs  which  covers  the  fi!h  is  fecrcted.  All  full  covered 
a ^milar  glutinous  matter,  are  obferved  to  poffefs 
e arne  organs  of  fecretion  §.  The  lkull  of  the  Ikaie 
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is  filled  with  a copious  colle&ion  of  clear  glutinous  mat- 
ter, through  which  all  the  nerves  that  are  diftributed  to 
the  different  parts  of  the  body,  appear  tranfparent.  A- 
mong  thefe  are  feen  the  optic  and  olefaftory  nerves  ; the 
latter  proceed  through  the  apertures,  all  along  to  the 
nofe,  and  afford  full  proof  that  this  animal  poffeffes  the 
fenfe  of  fmelling. 


‘‘The  Sharp  Nofed  Skate  *. 


"V^itxouGHBY  describes  a fifli  of  this  fpecies,  which  he 
examined  at  Rome  in  1664  : They  are  frequently  taken 
on  the  Britijh  coafts  ; and  are  diftinguiihed  from  the  for- 
mer by  their  long,  narrow,  and  lharp  pointed  nofe,  not 
unlike  the  end  of  a fpontoon  f.  The  mouth  is  very 
large,  and  furnilhed  with  a number  of  fmall  (harp  teeth, 
bending  inwards  : The  tail  is  thick,  and  terminates  in 
two  fmall  fins. 

This  is  fuppofed  to  be  the  bos  of  the  ancient  natura- 
lifts,  a fiih  they  deferibe  as  of  an  enormous  fiz.e  %.  Op - 
pian  gives  an  account  of  its  fondnefs  for  human  flelh, 
and  the  method  it  takes  of  deftroying  men,  by  overlay- 
ing them,  and  keeping  them  down  with  its  vaft  weight, 
till  they  are  drowned.  Other  writers  give  the  fame  re- 
lation, and  confirm  the  character  of  thefe  anthropophagi  §< 
in  tiie  fouth  they  are  fo  well  known,  that  the  perfons 
• employed 
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employed  in  the  pearl  Hiking,  have  learned  from  the  fatal 
experience  of  many  of  their  own  number,  how  much 
they  ought  to  be  guarded  againlt.  Thefe  unhappy  di- 
vers, are  fometimes  furrounded,  and  wrapped  up  by  the 
fins  of  the  manta,  for  fo  this  finimal  is  there  called,  till 
they  are  fuffocated : The  negroes,  therefore,  take  care 
hever  to  go  down  without  a fliarp  knife  to  defend  them- 
fifives  againlt  this  terible  enemy. 


The  Torpedo,  or  EleSlric  Ray  ' 


I His  fpecies  inhabits  our  feas,  where  it  grows  to  a 
*arge  lize,  fome  weighing  no  lefs  than  eighty  pounds ; ita 
colour  is  a dirty  clay  ; the  head  and  body  are  round,  and 
^ut  indiltinctly  feparated  ; the  latter  extremely  thin,  and 
attenuated  towards  the  edges.  Behind  the  eyes  are 
two  wide  foramina,  which  Willoughby  fuppofes,  are 
^tended  for  conveying  found  f : they  are  befet  with  fix 
Cutaheous  rags  on  their  inner  circumference,  and  com- 
tunicate  with  the  mouth. 

The  torpedo  can  live  only  twenty-four  hours  out  of 
^he  fea,  and  but  little  longer  if  put  into  frelh  water; 

tnhabits  thofe  places  where  the  bottom  is  fandy,  and 
huries  itfelf  fuperficially  in  it,  by  flinging  the  fand  over 
-1P°n  its  back  with  a vibration  it  gives  its  extremities. 
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It  is  in  this  concealed  fituation  that  the  torpedo  aftoniftiJ' 
es  the  Unwary  paffenger,  who  inadvertently  treads  upon 
it,  by  the  exertion  of  a power  perhaps  the  moft  extra- 
ordinary and  myfterious  in  nature. 

The  narcotic  power  of  this  animal  has  been  taken  no- 
tice of  in  all  ages  * ; it  is  fo  powerful,  that  when  the  fiih 
is  alive,  the  inftant  it  is  touched,  it  benumbs  the  arm, 
and  fometimes  the  whole  body  f.  The  fame  effedfc  is  pro- 
duced, even  when  it  is  touched  with  a flick,  or  tread  up- 
on by  a perfon  who  has  his  fhoes  on.  Oppian  ftretches 
the  matter  probably  too  far,  when  he  alleges  that  it  will 
benumb  the  fifherman  through  the  whole  length  of  the 
line  and  the  rod  |. 

The  (hock  given  by  this  animal,  moft  nearly  refembles 
the  Ihock  of  an  ele&rical  machine,  fudden,  tingling,  and 
painful : It  is  thus  deferibed  by  Kempfer ; “ The  id- 
ftant,”  fays  he,  “ I touched  it  with  my  hand,  I felt  a 
terrible  numbnefs  in  my  arm,  as  far  up  as  the  fhoulder. 
Thofe  who  touch  it  with  the  foot,  are  feized  with  a 
ilronger  palpitation,  than  thofe  who  apply  to  it  the  hand. 
This  numbnefs  bears  no  refemblance  to  that  which  we 
feel  when  the  vein  has  been  a long  time  prefled,  and  the 
foot  is  laid  to  be  afleep  ; it  rather  appears  like  a fudden 
vapour,  which,  pafling  through  the  pores  in  an  inftant, 
penetrates  into  the  very  fpring  of  life,  from  whence  it 
difl'ufes  itfelf  over  the  whole  body,  and  gives  real  pain  ; 
the  nerves  are  fo  affected,  that  the  perfon  (truck,  imagines 
all  the  bones  of  his  body,  and  particularly  thofe  of  the 
limb  that  received  the  blow,  are  driven,  out  of  joint ; al* 

tills' 
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this  is  accompanied  with  an  univerfal  tremor,  a ficknefs 

the  ftomach,  a general  convulfion,  and  a total  fufpen- 
iion  of  the  faculties  of  the  mind:  In  (hort,  fuch  is  the 
Pain,  that  all  the  force  of  our  promifes  and  authority, 
c°uld  not  prevail  upon  a feaman  to  undergo  the  fliock 
a fecond  time 

The  fubftance  which  the  torpedo  difcharges,  and  which 
produces  effe£fs  fo  violent  and  inllantaneous  upon  the  hu- 
ntan  frame,  is  probably  electric  matter,  but  by  what 
ttteans  the  animal  fo  foon  collects  it,  no  naturalift  has  been. 
able  to  explain.  Great  as  its  powers  are  when  the  ani- 
01  al  is  in  vigor,  they  are  impaired  as  it  declines  in  ftrength, 
and  totally  ceafe  when  it  expires  f ; they  impart  no  nox- 
l°us  qualities  to  the  filh,when  ufed  as  food  ; for  the  French, 
find  it  in  plenty  on  their  coafts,  very  commonly 
drefs  and  eat  it  Galen , we  are  told,  recommends  it  in 
epeleptic  complaints,  while  Rondeletius  and  Willoughby, 
decidedly  condemn  it  in  all  cafes,  as  a watery,  foft,  and 
fungous  aliment  §. 

The  narcotic  power  of  the  torpedo,  however  it  may 
affe£t  it  as  food,  is  ferviceable  to  the  animal  in  two  im- 
P°rtant  refpedts  ; both  as  a means  of  defence  againft  vo- 
Tacious  fifli,  and  a method  of  procuriug  l’ubfiftence  from 
utnong  the  fmaller  tribes  ; the  former, when  electrified,  are 
deprived  of  all  poffibility  of  feizing  their  prey  ; and  the 
ktter,  after  having  unwarily  approached  the  torpedo,  and 
received  the  Ibock,  are  incapable  of  making  tlieir  efcape  |[. 

T he  food  of  the  torpedo  is  furmulletts  and  plaife  ; the 
‘0rtner  is  fo  fwift,  that  it  is  impoffible  for  the  torpedo  to 
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take  it  by  piirfuit : and  as  this  fi(h  has  been  found  in  its 
ftomach,  itjuftifies  Pliny's  account  of  the  manner  in  which 
this  animal  fecures  its  prey.  The  torpedo  is  taken  at 
for bay,  off  Pembroke , and  at  Waterford  in  Ireland ; it 
is  caught  with  the  other  fiat  fifh,  with  the  trawl,  and  is 
commonly  found  in  water  forty  fathom  deep,  in  compa- 
ny with  the  congenerous  rays  *. 

Thofe  animals  are  faid  to  bring  forth  their  young  a- 
bout  the  time  of  the  autumnal  cquinoxf;  but  from  a dif- 
fecton  of  one  made  by  a French  gentleman,  they  feem  ca- 
pable of  fuperfoetation,  and  of  confequence  mull  produce 
young  at  different  times.  Rondelctius  t mentions  two 
fpecies  of  the  torpedo,  and  Willoughby  deferibes  an  Ame- 
rican kind  after  Margrave,  of  a foot  and  nine  inches  in 
length,  and  fCven  in  breadth.  It  is  without  teeth,  and 
has  two  fpiraeula  below  the  neck  §. 


Ihe  Fire-fare,  or  Stitig  ||j 


Were  we  to  credit  all  the  marvellous  accounts  which 
the  ancient  naturalifts  have  given,  of  the  venom  lodged 
in  the  armour  of  this  fifli,  we  would  unavoidably  dread 
it,  as  an  animal  ftill  more  formidable  than  the  torpedo  If- 
The  weapon  in  which  nature  is  faid'  to  have  lodged  this 

poifoib 
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poifon,  grows  like  a fpine  from  the  tail ; it  is  about  five 
inches  long,  and  about  four  inches  behind  the  body.  Ac- 
cording to  the  tremendous  fables  of  Pliny,  it  is  furnilhed 
■with  a venom  fo  potent,  as  to  affect  even  the  animal  cre- 
ation. Trees  that  are  {truck  with  it,  inllantly  lofe  their 
Verdure,  and  rocks  themfelves  are  incapable  of  refilling 
Ibis  powerful  virus  *.  It  was  with  the  fpine  of  the  try- 
gon,  or  fire-flare,  that  the  enchantrefs  Circe  armed  her 
ibn  ; and  with  this  irrefiftible  weapon,  he,  unintentional- 
ly, became  the  murderer  of  his  father  UlyJJes.  What  a 
happinefs  it  is  that  thefe  animals  do  not  frequent  the 
Vvoods,  and  are  fo  feldorn  feen  alhore  ! 

Succeeding  naturalifts  finding  the  tafte  for  the  marv.el* 
Pus  had  decreafed  in  their  age,  have  been  obliged  to  give 
the  hiftory  of  this  filh  a greater  degree  of  verifimilitude  ; 
Purtailing  it  of  its  powers  again!!  inanimate  nature,  they 
have  contented  themfelves  with  making  it  formidable  to  the 
filhermen  f.  Tiieir  opinion  has  been  fan&ioned  by  the 
Uamc  of  Linnams,  who  aferibes  poifonous  qualities  to  no 
kfs  than  three  different  tifhes  ; the  fire-flare,  the  torpe- 
do, and  the  tetrodon  lineatus  %.  It  may  be  juflly  doubt- 
ed,  however,  whether  any  filh  has  a fpine  charged  with 
5Plual  poifon  ; as  far  as  the  Jting  is  concerned,  we  know 
?bat  this  is  not  the  cafe  : The  fpine  is  its  peculiar  v/ta,f 
P°n  of  offence,  and  is  capable  of  giving  a very  bad 
"'fund,  which  being  commonly  inflified  on  the  tendonous 
P^rts  of  the  body,  and  by  thofe  who  are  conftantly  vvork- 
lng  in  cold  water,  is  fometimes  painful,  and  difficult  to 
Pure  §. 

But 
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But  the  fpine  of  the  fire-flare,  though  unattended  with 
any  poifonous  qualities,  is  {till  a formidable  weapon. — 
There  is  reafon  to  believe,  that  in  early  times,  before  the 
ufe  of  iron,  the  fpears  and  darts  were  headed  with  this 
bone,  inftead  of  that  metal.  The  arrow  of  many  of  the 
South  American  tribes,  are  {till  pointed  with  the  bones 
of  this  tiih ; and  from  its  liardnefs  and  (harpnels,  it  makes 
no  contemptible  weapon  *. 

The  fire-flare,  formidable  as  it  has  been  deemed,  is  ne- 
ver rejected  by  the  fifliermen  when  found  in  his  tackle  ; 
he  commonly  cuts  away  the  tail,  and  expofes  it  for  fale, 
deprived  of  this  inftrument  of  mifchief.  This  fpecies 
never  grows  to  the  fixe  of  thofe  above  defcribed ; the 
moil  common  fized  weigh  about  eight  or  ten  pounds, 
and  are  about  two  or  three  feet  from  the  fnout  to  the  end 
of  the  tail  f ; the  nofe  is  very  (harp  at  the  point,  but  ihort ; 
the  mouth  is  fmall,  and  provided  with  granulated  teeth  ; 
the  eyes  are  protuberant ; the  irides  pf  an  oblong  {hape, 
and  of  the  colour  of  gold.  The  whole  body  of  the  ani' 
rnal  is  fmooth,  fiat  below,  but  rounded  above,  and  more 
elevated  in  the  middle  than  any  of  the  other  rays  f. 

The  fire-flare  cafts  its  fpine,  and  renews  it  annually  5 
and  that  it  may  at  no  time  be  without  a proper  inftru- 
ment  of  defence,  it  is  fometimes  feen  with  the  new  one 
growing  up,  before  the  old  drop  off.  That  nothing  relat- 
ing to  this  animal  might  be  diverted  of  the  marvel!ous> 
its  firti  was  faid  to  have  the  peculiar  quality  of  exciting 
concupifcence  ; and  when  ufed  in  a decoction  of  oil, it  was 
reckoned  a cure  for  the  leprofy  : The  point  of  its  fpine> 
when  introduced  into  a difeafed  tooth,  made  it  fplintet 
and  drop  from  the  jaw  ||. 

* Robertfon’s  Hift.  of  South  America.  | Will.  p.  67. 
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The  Ihornlaek  *. 


1 he  thornback  is  the  la  ft  of  this  genus  which  we  ihali 
Particularife ; and  its  figure  is  fo  well  known,  that  a Ikort 
defcription  will  fuffice.  It  is  of  a rhomboidal  fhape, 
broader,  however,  than  long,  and  diftinguilhed  from  all 
the  other  fpecies  of  the  ray,  by  three  rows  of  fpines  upon 
the  back,  and  five  upon  the  tail,  all  pointing  towards  its 
end.  The  mouth  is  fmall,  and  fitted  with  granulated 
teeth ; between  the  nofe  and  the  eyes  are  a fewr  fpines  ; o- 
thers  are  fcattered  without  any  order  upon  the  pe&cral 
fins. 

The  colour  of  the  upper  part  of  the  body  is  that  of 
Pale  allies,  marked  with  llreaks  of  black,  and  the  ikm 
r°ugh,  with  fmall  tubercles  like  ihagreen.  The  belly  is 
^hite,  eroded  with  a ftrong  femilunar  cartilage  f.  Wil- 
Tughhy  has  given  a long  detail  of  the  internal  ftmcture 
this  fpecies  ; by  which  it  appears,  that  it  has  two  di- 
fi‘n£t  organs,  of  a curious  conformation,  one  on  each  fide, 
r°r  generating  and  excluding  its  eggs  : In  thefe  are  depo- 
’tcd  enumerable  ova  of  various  fiz.es  J;  hence,  the  thorn- 
ack  muft  be  very  prolific.  It  begins  to  generate  in  the 
eenth  of  June,  and  continues  produclion  till  September  ; 
Us  young,  as  long  they  are  incapable  of  breeding,  are 
a'kd  maids  ; they  are  good  eating  at  all  times  of  the 
y ar,  but  the  old  only  begin  to  be  in  feafon  in  the  month 

oi  November. 
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The  fifties  of  this  fpecics  at  e found  ip  great  plenty,  and 
make  a confidevable  article  in  our  fifn  markets.  They 
are  fond  of  devouring  herring,  mackrel,  and  eels  ; but 
their  common  food  is  probably  the  different  kinds  of 
ground  filli  ; cruftaceous  animals,  fuch  as  the  crab  and 
lobfter,  have  been  found  in  their  ftomachs,  which  are  fup= 
plied  with  a powerful  folvent,  capable  of  fpeedily  re- 
ducing the  fti ells  into  a chyle  fit  for  their  fppport. 
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Gen.  VII.  The  Shark 


* HE  fiflies  of  this  genus  are  the  moft  formidable  and  vc= 
r?-cious  of  all  the  tyrants  of  the  ocean ; if  fome  of  the 
rays  were  invefted  by  the  credulity  of  the  ancients,  with 
imaginary  powers  of  deftruftion,  thofe  pofieffed  by  the 
^-ark  are  real.  The  fpine  of  the  fire-flare  might  often 
Prove  hurtful,  but  the  fangs  of  the  Ihark  are  always  fa- 
tal*  The  genus  is  diflinguilhed  by  an  enormous  mouth. 
Placed  beneath  the  head,  armed  both  above  and  below, 
'Vlth  an  hundred  and  forty-four  frightful  teeth,  which  the 
ammal  has  the  power  to  raife  or  deprefs  at  pleafure  ; to 
^is  hideous  apparatus  of  deftruGiion,  the  {hark  joins  s 
fictcenefs  and  rapidity,  far  fuperior  to  that  of  the  o- 
Iher  rapacious  tribes  : The  fmalleft  of  the  race  is  dread” 
by  almoft  every  filh  in  the  fea  ; for  there  is  hardly  an  v 
them  that  dread  an  encounter  with  animals  far  fu- 
Peri°r  in  fize,  and  more  formidable  in  appearance.  The 
Xvhite  lhark,  which  is  the  largeft  of  this  tremendous  race! 
Maintains  a terrible  defpotifm  in  the  ocean  5 for,' with  that 
^mazing  velocity  peculiar  to  his  tribe,  he  unites  the 
1 Onoeft  appetite  for  depredation.  He  approaches  near- 
to  of  the  whale,  but  far  furpafies  that  animal 
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in  ftrength  and  celerity,  in  the  formidable  arrangement  of 
his  teeth,  and  in  his  infatiable  defire  of  plunder  *. 

The  head  and  throat  of  the  {hark  are  larger  than  the 
proportion  to  the  body,  which  is  {lender  and  tapered  a- 
rv  ay  aim  oil  to  a point  as  it  approaches  the  tail.  The  teeth 
are  broad  at  the  bafe,  but  {lender  and  very  {harp  above , 
they  are  difpofed  in  five  rows  all  around  each  jaw,  and  at 
their  infertion  are  furnifhed  with  ftrong  mufcles,  by 
means  of  which  the  animal  raifes  or  depreffes  them  ; 
when  the  (hark  is  at  reft,  they  all  lie  flat  in  his  mouth  ; 
but  when  he  comes  forward  to  lay  hold  of  his  prey,  thefe 
dreadful  inftruments  are  fuddenly  raifed,  and  the  devoted 
animal,  feiz.ed  by  them,  inftantly  dies,  pierced  with  an 
hundred  wounds. 

The  animals  of  this  genus  have  a wild  and  ferocious 
afpeft,  that  faithfully  indicates  the  malignity  of  their  na- 
ture : Their  eyes  are  oblong,  funk  in  the  lockets,  and 
placed  longitudinally  in  the  head,  where  they  appear  al- 
rooft  overhung  by  the  Ikin,  and  are  full  of  malevolence 
and  fire:  The  fins,  to  which  they  owe  their  rapidity  of 
motion,  are  larger,  and  more  numerous  than  thofe  of  moft 
other  fillies  : The  body,  though  {lender,  is  poflefled  of 
very  ftrong  mufcles,  the  fource  of  that  aftoniiliing  im- 
pulfe  communicated  by  the  tail.  The  whole  external 
parts  are  covered  with  a rough  and  hard  flein,  "which  was 
ufed  by  the  ancients  in  polifliing  wood  and  ivory;  but 
is  now  applied  to  cover  instrument  cafes,  the  Ikin  of  the 
greater  dog  fifti  furnifhing  a preferable  fliagreen  f. 

The 
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The  {hark  thus  fitted  by  his  external  conformation  for 
rapin  and  bloodihed,  is  endowed  alfo  by  nature  with  a 
courage  and  aftivity  that  gives  effect  to  his  rapacious  in- 
ftinfts.  Nofifl),  it  is  faid,  can  fwim  as  faft  as  he;  none  is 
fo  conflantly  employed  in  fwirnming  ; fcarcely  a ill  ip 
erodes  the  Atlantic,  that  is  not  attended  by  iome  of  thefe 
rapacious  monders,  for  days  together  ; and  fueh  is  their 
velocity,  that  they  outftrip  the  bed  failing  veffel,  and 
play  around  her  without  any  fymptoms  of  exertion. 
With  fuch  voracious  appetites,  and  fuch  powers  of  grati- 
fying them,  one  would  imagine  that  thefe  animals  might 
have  long  fine-  deftroyed  the  inferior  tribes,  and  thinned 
even  the  ocean  itfelf  of  its  inhabitants  ; but  happily  for 
file  fafety  of  the  fmaller  fifties,  thefe  plunderers,  by  the 
Particular  fituation  of  their  mouths,  are  obliged  to  turn 
Upon  their  l.de  before  they  can  feiz,e  their  food;  and  while 
*his  evolution  is  performing,  their  prey  often  finds  time 
f°  efcape  *. 

But  although  tire  cievaftations  committed  by  the  fliark, 
are  thus  providentially  limited  by  the  aukward  fituation 
ef  his  mouth,  dill  h is  depredations  are  exteniive,  and  in 
every  warm  climate  he  is  the  terror  of  the  failors  ; for  of 
aB  kinds  of  food,  he  is  faid  to  difeover  the  dronged  pre- 
dilection for  human  flefh.  If  by  any  accident  a feaman 
has  fallen  a viftim  to  this  defiroyer,  he  is  fecn  for  fome 
fniie  afterwards  hovering  about  the  fame  place,  and  mak- 
Il!8  feveral  returns  to  the  fpot,  expect  mg  another  repad 
°f  the  fame  booty  : The  wake  of  a lhip  is  a favourite  re- 
*0rt  with  thofe  animals,  and  numbcrlels  are  the  indauces 
In  'Vlftch  accident,  or  the  improvident  ralhnefs  of  feamen, 
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have  favoured  their  defigns  upon  the  human  race.  A- 
long  the  coaft  of  Jlfrica,  where  the  {harks  are  numerous, 
many  of  the  negroes,  it  is  faid,  who  are  obliged  to  filh  for 
their  fuftenance,  are  annually  devoured  by  them.  The 
inhabitants  of  thefe  dreary  regions  are  firmly  of  opinion, 
that  the  ihark  prefers  the  flefh  of  a black  man  to  that  of 
a white ; and  that  in  conference  of  this  unenviable  di' 
ltinftion,  if  two  perfons  of  different  colours  are  both  in 
the  water  together,  his  choice  falls  always  upon  the  ne- 
gro *. 

Whether  there  be  any  foundation  for  this  opinion  of 
the'  negroes,  it  is  of  little  importance  to  inquire  ; that 
the  {hark  difeovers  an  avidity  for  this  fpecies  of  food,  is 
a faft  that  has  been  too  often  verified  by  fatal  experience, 
to  admit  of  a doubt.  Mr.  Pennaiit  relates  the  ftory  of 
the  matter  of  a Guinea  ftiip,  who,  finding  a rage  for  fili- 
cide prevail  among  his  {laves,  from  a notion  the  unhappy 
creatures  entertained,  that  after  death  they  would  be  re- 
ftored  to  their  families,  their  friends,  and  their  country  ? 
to  convince  them,  that  at  lead  fome  difgrace  {hould  at- 
tend them  here,  Ordered  one  of  their  dead  bodies  to  be 
tied  by  the  heels  to  a rope,  and  fo  let  down  into  the  fea : 
Though  it  was  drawn  up  again  with  great  fwiftnefs,  yet 
in  that  fhort  fpace  the  {harks  had  bit  off  all  but  the  feet  f • 
Goldfmith  tells  another,  occafioned  by  the  fame  barbarous 
traffic,  of  a woman  who  was  thrown  out  alive,  to  deter 
the  {laves  from  felf  murder  : When  the  rope  was  drawn 
to  pull  her  up  into  the  veffel,  part  of  her  body  appeared 
in  circumftances  too  {hocking  to  be  mentioned. 


* Idem  ibidem. 
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"The  Angel*. 


J his  fifli  poffeffes  the  character  of  extreme  voracity, 
c°mmon  to  the  fliarks  and  rays,  two  genera  which  nature 
[een)s  to  have  intended  this  animal  Ihould,  in  fome  mea- 
fure*  connea  together : In  its  external  figure,  it  partakes 
the  nature  of  both,  while  it  differs  from  each  in  the 
^nation  of  the  mouth  ; that  organ  being  placed  in  the 
£xtremity  of  the  fnout,  and  not  below  the  headf. 

1 he  angel  grows  frequently  to  the  weight  of  an  huu- 
'hed  and  fixty  pounds  : Its  body  is  covered  over  with  a 
frhhy  mucus,  beneath  which  lies  a rough  flein,  employ- 
ed  formerly  by  the  workmen  as  a fliagreen  It  was 
fl°m  this  circumftance,  .that  the  filh  obtained  the  name 
^ -file  among  the  Greeks  §,•  while  tire  Romans  called  it 
Wattna,  from  the  filth  with  which  the  body  is  covered  ||. 
^ 6 colour  of  the  back  and  fides  is  brownifli,  that  of  the 

thof"  Wh'te’  "iilC  Pe<^oral  fins  are  large,  and  feem,  like 
e of  the  rays,  to  be  a prolongation  of  the  body:  It 
lorn  thefe  wing-like  fins  that  this  filh  received  its 
name  ft. 

The 

• o , 
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The  ventral  fins  are  placed  in  the  fame  manner  as  the 
pe&oral,  and  to  them  is  annexed  on  each  fide  the  double 
penis,  that  chafafterifes  this  and  the  former  genus.  Up- 
on the  back,  and  farther  down  than  the  anus,  there  are 
two  dorfal  fins  : The  tail  is  bifurcated,  the  upper  lobe 
rather  larger  than  the  under  ; a charafter  belonging  to  all 
the  fliarks. 

This  fpecies  is  defcribed  by  Rondeletius  as  an  inhabi- 
tant of  the  Mediterranean  ; it  is  alfo  feen  frequently  on 
the  Britijh  coalts,  where  it  preys  voracioufly  upon  the 
fiat  fifh  that  frequents  the  bottom  of  the  water.  The  flefli 
is  in  no  requeft,  but  feems  loathed  in  every  country,  on 
account  of  its  rank  flavour  and  hardnefs  : Its  ova,  when 
dried,  are  ufed  for  medicinal  purpofes,  and  are  l'uppofed 
by  the  Italian  fifhermen  to  be  efficacious  in  removing  a 
diarrhoea*.  The  Turks  upon  the  Barbary  coaft,  apply  the 
flcin  in  the  manufa&ure  of  lheaths  for  fwords,  which 
they  are  faid  to  fabricate  with  peculiar  neatnefsf.  None 
of  the  ufes,  however,  in  which  the  parts  of  this  malig- 
nant mcnfter  are  employed,  feem  capable  of  compenfating 
the  dangers  to  which  feamen  are  continually  expofed. 
from  its  voracious  habits. 


Rondeletius  de  pifcibus. 
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‘She  Bajldrtg  Shark  *i 


X his  is  the  largeft  animal  of  this  genus,  and  differs  in 
fome  remarkable  characters  from  the  reft  of  the  tribe  ; 
it  inhabits  chiefly  the  cold  climates,  and  has  long  been 
known  to  the  inhabitants  of  the  weft  of  Scotland  and 
Ireland,  where  it  is  diftinguiflted  among  the  failors  by 
the  name  of  the  balking  fliark,  though  better  known  in 
the  former  country  by  the  name  of  the  Sail-filh. 

The  latter  of  thefe  names  has  been  given  it,  becaufe 
lt  is  feen  at  a diftance  on  the  top  of  the  water,  with  all 
Jts  dorfal  fins  appearing  above  the  furface,  and  fpread 
hk.e  fails.  Both  in  its  manners,  and  external  form,  there 
are  peculiarities  in  which  it  differs  from  the  other  fharks. 
It  is  far  from  being  either  voracious  or  fierce : Its  food 
to nli Its  chiefly  of  fea  plants,  no  fifh  having  been  ever 
found  in  its  bowels  ; but  the  green,  and  half  digelted 
remains  of  alga : As  its  habits  refemble  thofe  of  the 
"'hale,  Linnaus  fuppofes  that  it  is  fupported  by  the  fame 
food,  aflerting  that  it  devours  only  meduftef. 

Mr.  Pennant  has  given  a very  accurate  defeription  of 
fhis  fpecies,  and  feems  firft  to  have  difeovered  its  affinity 
t0  '•he  fharks,  by  pointing  out  the  five  tranfverfe  aper- 
tures  of  the  gills  on  each  fide  of  the  neck  : formerly  it 
had  been  confidered  as  a kind  of  whale  J.  The  oil  ariling 
f'°m  their  capture,  is  now  made  an  article  of  trade  ira 

Vol.  III.  the 
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the  weft  of  Scotland,  where  we  have  feen  from  fix  to 
eight  barrels  taken  from  one  filh,  though  it  is  only  the 
liver  that  produces  it.  They  lie  quiet  and  motionlefs  on 
the  furface,  commonly  on  their  bellies,  but  fometimes  like 
tired  fwimmers,  upon  their  back ; and  it  is  in  this  pof- 
turc  that  they  allow  a boat  to  approach  them,  fometimes 
till  it  is  within  contact,  without  attempting  to  efcape. 
Then  the  harpeoner  ftrikes  his  weapon  into  the  body,  as 
near  as  poffible  to  the  gills  : But  fo  infenfible  are  they  to 
the  wound,  that  they  do  not  feel  its  pain,  till,  by  the 
United  ftrength  of  two  men,  the  inftrument  is  forced 
very  deep  into  their  fiefti.  As  foon  as  they  feel  them- 
felves  wounded,  they  fling  up  their  tail,  and  dive  to  the 
bottom.  Frequently  in  their  agonies,  they  coil  the  rope 
about  them,  attempting  to  difengage  the  harpoon  by 
rolling  upon  the  ground. 

Having  at  length  difeovered  that  all  efforts  of  this  kind 
are  vain,  they  i'wim  away  with  amazing  rapidity,  and 
with  fuch  violence,  that  a veffel  of  feventy  tons  has  been 
towed  after  them  againft  a frefti  gale.  They  fometimes 
run  off  with  two  hundred  fathoms  of  line,  and  with  two 
harpoons  in  them  ; and  will  employ  the  fifhers  for  twelve, 
and  fometimes  twenty-four  hours  before  they  are  fub- 
dued,  When  killed,  they  are  either  hawled  on  Ihore,  or, 
if  at  a diftance  from  land,  to  the  veffel  fide  ; where  the  li- 
ver is  taken  out  and  melted  into  oil,  in  kettles  provided 
for  that  purpofe  *. 

The  balking  lhark  is  from  fifteen  to  thirty  feet 
length  ; the  colour  above  of  a leaden  colour,  and  beloW 
a pure  white  ; the  form  of  the  body,  like  that  of  the 
lhark  kind,  is  (lender  and  tapering.  The  upper  jaw  pr0‘ 
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lefls  beyond  the  lower,  and  is  rounded  at  the  end  ; the 
mouth  is  placed  beneath,  and  furnilhed  with  a vaft  num- 
ber of  fmall  teeth.  The  dorfal  fins  are  placed  differently 
from  thofe  of  the  reft  of  the  genus : the  firft  rifes  nearer 
the  head  than  the  tail ; the  fecond  is  much  fmaller,  and 
is  fituated  near  the  extremity.  On  the  under  part  of  the 
body  there  are  five  fins ; two  pe&oral,  two  ventral, 
placed  below  the  fecond  fin  of  the  back,  and  a fmall  an- 
nal  fin.  Near  thefe  the  male  animal  is  provided  with  a 
double  organ  of  generation  ; and  between  them  in  the 
female,  is  fituated  the  pudendum.  The  oil  produced  by 
thele  animals,  is  faid  to  be  preferable  to  every  other  for 
the  manufacture  of  wool ; and  the  fkin  fuxnilhes  work- 
men with  an  excellent  lhagreen. 


Ihe  White  Shark  *.  T 


1* his  fhark  is  probably  the  moft  ravenous  and  formida- 
ble of  the  order,  and  grows  to  the  immenfe  weight  of 
four  thoufand  pounds  f.  It  was  in  the  body  of  one  of 
this  fpecies  that  an  entire  corpfe  was  found  ; a circum- 
stance no  way  incredible,  when  we  confider  their  ftrong 
appetite  for  human  flefh,  and  the  amazing  power  of  de- 
glutition which  an  animal  of  this  fize  muft  polfefs.  In  all 
bot  climates,  it  is  this  fpecies  in  particular  that  is  the  ter- 
r°t  of  the  failors  ;it  is  they  that  conftantly  attend  the  {hips, 
Q^2  watching 

* Squalus  Carcharias,  Lin.  Syft.  Lamia,  Plinji  Hift.  Natj 
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watching  till  fome  failor  drop  overboard,  or  attempt  to 
bathe  ; in  either  cafe,  the  unfortunate  feaman  periflies 
without  redemption  ; for  this  voracious  creature,  will 
even  dart  up  above  the  water  to  meet  him  in  his  fall. 

It  is  in  this  fifli  that  Rondeletius  places  the  prophet 
Jonat,  when  he  lay  fo  long  unhurt  in  bowels  ; and  he 
fays,  that  the  language  of  Scripture  gives  no  repugnance 
to  his  idea  ; for  among  the  ancients  all  large  filh  what- 
ever were  termed  whales  *, 

The  mouth  of  this  fpecies  is  proportioned  to  the  im- 
menfe  bulk  of  the  animal : it  is  furnilhed  with  fix  rows 
of  teeth,  the  number  of  which  probably  varies,  accord- 
ing to  the  age  of  the  filh.  Fofiil  teeth  of  the  white  lharic 
are  frequently  dug  up  in  Malta , and  fometimes  in 
England : in  the  former  country,  they  have  been  feen 
four  inches  long,  which  muft  have  belonged  to  animals 
of  vaft  fize,  if  the  proportions  laid  down  by  Grew,  be- 
tween the  body  and  the  teeth  of  this  fpecies,  are  juflf  : 
He  affects,  that  thofe  in  the  jaw  of  a ffiark  of  two  yards 
Jong,  are  not  above  half  an  inch  ; the  fofiil  teeth  found 
in  Malta  would,  according  to  this  calculation,  belong  to 
an  animal  fixteen  yards  in  length  Linnaus  has  enume- 
rated fifteen  different  fpecies  of  fharks ; but  if  the  appear- 
ances of  the  teeth,  fhewn  in  the  colle&ion  of  the  curi- 
ous, can  be  trailed  to,  he  is  far  fliort  of  their  aftual 
number  ; tor  many  kinds  are  feen,  of  which  no  mention 
is  made  by  him. 

Pliny,  Oppian,  and  feveral  of  the  ancient  naturaliftS* 
were  acquainted  with  this  fpecies,  whofe  mouth  they 
juftly  defcribe.as  fituated  far  beneath  the  head,  obligfi’S 
fhe  animal  to  turn  almoft  upon  its  back,  when  it  devours 
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its  prey  *.  The  eyes  are  large,  round,  and  flaring,  ca- 
pable of  being  eafily  rolled  in  the  lockets.  The  dorfal, 
and  pe£toral  fins  are  very  large,  and  aid  the  efforts  of  the 
tail,  in  giving  rapidity  to  the  filh’s  motion.  The  tail 
itfelf  is  femilunar,  and  capable  of  giving  the  tnofl  dread- 
ful ftrokes  ; hence,  the  failors,  as  foon  as  they  take  one 
°f  thefe  fillies,  fo  far  diiavm  it,  by  cutting  oft  the  tail. 


’’The  Blue  Shark  f . 


J his  fpecies  has  obtained  its  name  from  the  fine  azure 
Colour  of  the  back  ; it  is  moll  frequently  an  inhabitan1 
°f  the  hot  climates,  where  it  is  fcarcely  lefs  formidable 
to  feamen,  than  that  immediately  preceding.  The  body 
is  lefs  rough  than  thofe  of  the  reft  of  the  genus.  The 
eyes  are  of  an  eliptical  lhape,  but  the  irides  perfectly 
tound  ; behind  them,  there  are  none  of  thofe  foramina, 
^bich  are  obferved  in  other  fpecies 

The  filh  is  of  an  oblong  lhape ; the  nofe  long,  lharp, 
aUU  compreffed  towards  the  point ; the  noftrils  are  placed 
ttanfverfely.  Although  molt  frequent  in  the  warm  cli- 
mates, the  blue  lhark  is  often  feen  on  the  Britijh  coafts, 
and  particularly  thofe  of  Cornwall,  during  the  pilchard 
ibafon.  It  is  there  caught  by  the  filhers,  with  a large 
kind  of  iron  hooks,  that  are  made  for  the  purpefe. 

Hondeletiuf 

* Supina  vefcantur.  Plinii.  Lib.  ix.  cap  24. 
t Squalos  glaueus,  Lin.  Syft.  Galeus  glaueus,  Rondel. 
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Ron  dele  tius  afcribes  to  this  fpecies,  only  two  rows  of 
teeth;  but  their  number  probably  depends  upon  the  fillies 
age ; and  if  fo,  no  couclufion  can  be  drawn  with  regard 
to  it,  from  a fingle  initance  * : They  are  granulated,  and 
of  a triangular  fliape  f.  This  naturaliil  declares,  that 
he  was  an  eye  witnefs  of  the  blue  (harks  fondnefs  f0r 
human  ile(h  ; having  feen  one  purfue  a boy  a confiderable 
way  along  the  (hore,  and  making  a fpring  at  him,  near- 
ly bit  of  his  legs. 

It  is  concerning  this  fpecies,  that  Mian  relates  fuch 
extraordinary  inllances  of  parental  affeftion  J.  It  is  faid 
by  him,  that  the  blue  (hark  permits  its  fmall  brood, 
when  in  danger,  to  fwim  down  its  mouth,  and  take  (hel- 
ter  in  its  belly.  This  faft  is  faid  to  have  been  obferved 
by  Rondeletius , an  able  naturalift  ; and  it  is  narrated  by 
Pennant,  a very  accurate  ichthyologift,  as  a part  of  the 
hiltory  of  this  whole  genus  that  is  entitled  to  belief.  In 
fad,  it  is  no  more  incredible,  than  that  the  young  of  the 
oppojjum,  Ihould  feek  an  affylum  in  the  ventral  pouch 
of  its  parent ; a fa£t  too  well  known  to  be  contefted  $, 

* De  Pifcibns.  f Lin.  Syft. 
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The  Long  Tailed  Shark,  or  Sea  Ape  '*< 


This  fpecies  has  obtained  its  name  from  the  extraordi- 
*ary  length  of  its  tail,  which  generally  exceeds  that  of 
body,  the  upper  lobe  extending  greatly  beyond  the 
lower,  almoft  in  a ftraight  line.  Its  fifli  has  an  abo- 
■tiinable  fetid,  and  rank  fmell,  refembling  that  of  the 
land  fox  f . The  body  is  more  thick  and  round  than  any 
the  {harks ; the  fnout  is  {harp  ; and  a little  below  is  a 
l^all  mouth,  furnifhed  with  pointed  teeth.  The  colour 
above  is  cinereous,  below  white.  Rondeletius  afferts, 
^t  he  was  an  eye  witnefs  of  this  animal  allowing  its 
young  to  retreat  into  its  belly  to  avoid  danger;  for  he 
an  old  one  differed  upon  the  fliore,  in  the  body  of 
"'Idch  were  all  its  young.  At  firft  he  imagined  that 
had  been  devoured  by  the  parent  in  place  of  food  ; 
^ut  upon  examining  them,  they  were  all  alive,  and  fo 
e*Hirely  unhurt,  that  there  could  remain  hardly  any  doubt 
°‘  their  having  fled  there  as  a refuge  from  danger  %. 

extraordinary  length  of  the  tails  of  the  young,  forms 
n°  objection  to  this  fa£t;  for  at  that  age  they  are  foft  and 
pliant.  Willoughby  fuppofes  that  this  filh  was  only  found 
!"  tl‘e  Mediterranean-,  it  has  flnce,  however,  been  taken 
the  Bnti/h  leas  S. 

The 
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The  other  fifties  of  this  genus  that  frequent  our  coafts. 
are- the  tope,  or  fea  dog  of  the  ancient  naturalilk ; the 
greater  and  lefler  J potted Jharks  the  fmooth  Jhark  ; the 
porbeagle,  and  the  picked  Jhark  : Thefe  all  fo  nearly 
correfpond  in  their  general  characters  to  thofe  already 
defcribed,  that  there  feems  no  occafion  farther  to  particu» 
1 arize  them. 


- 

' 


. ». 


THE  ANGLER, 


13? 


Section  VI, 


Genus  VIII.  '"the  Angler . 


1 he  fillies  of  this  genus  were  by  the  ancients  called 
lea  frogs  *,  from  their  refemblance  to  that  animal : The 
Engli/b  have  given  them  a ftill  more  hideous  name,  that 
°f  fea  toads,  or  fea  devils ; appellations  which  thefe  ani* 
Rials  feem  to  merit,  by  their  extraordinary  deformity. 
Of  all  the  monfters  contained  in  the  ocean,  they  are  per- 
haps the  moft  ugly  and  deformed.  Their  head  and  body 
&re  joined  together,  forming  one  round  flat  mafs  f . The 
head  and  mouth  are  far  larger  than  all  the  reft  of  the 
body ; the  latter  being  in  fome  a yard  wide,  and  furnilh- 
ed  all  around  with  an  infinite  number  of  fmall  teeth, 
The  peAoral  fins  are  broad  and  thick  j behind  each  veil- 
fial  fin  there  is  one  aperture. 

Vol.  III.  R 
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I’he  Common  Angler  *. 


lx  is  in  its  tadpole  date  that  this  animal  refembles  the 
frog  : its  colour  upon  the  back  is  dark  blue,  marbled 
with  foine  white  fpots.  The  lower  jaw  proje&s  confi- 
derably  beyond  the  upper,  which  gives  the  animal  a 
grinning  afpedt.  The  eyes  are  placed  in  the  upper  fuper- 
ficies  of  the  head,  fomewhat  prominent,  and  their  irides 
white.  About  half  an  inch  from  the  corner  of  the  upper 
jaw  are  two-  hairs,  the  one  four,  and  the  other  fix  inches 
in  length.  It  is  by  means  of  thefe,  according  to  PHny , 
that  this  animal  fi-lhes ; it  puts  out  thefe  (lender  horns 
among  the  mud,  enticing  the  little  filh  to  play  around  it 
till  they  come  within  reach,  when  it  fprings  upon  them-, 
and  devours  them  f . 

Around  the  edges  of  its  head  are  fmall  fin-like  append 
dages ; outwardly  there  appear  no  apertures  of  the  nofe, 
but  there  are  two  within  the  mouth,  fuppofed  to  convey 
fmell  %.  About  the  middle  of  the  back  there  rifes  a fin 
fupported  by  ten  rays  ; the  tail  is  not  forked,  but  the 
rays  ftretch  l'omewhat  beyond  the  membranes  of  the  fin- 
The  ventral  fins  are  broad,  thick,  and  flelhy,  jointed  like 
arms,  and  on  the  inner  fide  divided  into  fingers,  refem- 
bling  what  is  feen  on  the  foot  of  a mole  $.  With  thefe 

infiruments 


3 

* Lophius  pifcatorius,  I.in.  Syft.  La  Grenouille  de  Mer.  Belon* 
t Plinii,  lib.  ix.  Vide  etiam  Cicero  de  Nat.  Deor. 
y Willough.  ubi  fuprs.  § Britiih  Zool.  and  Willough. 


THE  COMMON  ANGLER.  13s 

inftruments  Be/on  afferts,  that  the  animal  walks  at  the 
bottom  of  the  water. 

Another  pair  of  fins  is  placed  farther  out,  at  the  verge 
°f  the  body,  and  below  there  are  the  apertures  of  the 
§lUs,  differing  fo  .coniiderably  from  thofe  of  other  fifli, 
*hat  they  have  been  fuppofed  by  fome,  to  be  a retreht  for 
*be  young.  They  are  large  orifices,  and  at  the  bottom 
BPpears  the  branchias,  refembling  the  teeth  of  a comb. 

Thefe  fifties  grow  to  an  extraordinary  fize  > fome  are 
taken  near  Scarborough , between  four  and  five  feet  in 
length,  and  whofe  mouth  are  near  three  feet  wide.  The 
bftiermen  no  looner  take  them,  than  they  give  them  their 
liberty,  from  the  fuppofition  that  they  deftroy  the  dog 
; and  in  fupport  of  that  idea,  fome  of  thefe  voraci- 
011:3  animals  have  been  found  in  their  ftomachs. 

Willoughby  has  four  different  fpecies,  which  he  has 
faffed  under  this  genus  ; three  of  which  are  Brazilian 
Hibes,  defcribed  by  Margrave , the  Guacucuia,  the  Gua- 
b'er?ia,  and  the  Acaramucu  : Of  thefe  the  Guacucuia 
°r  Brazilian  water  bat,  refembles  our  fiihing  frog,  in  the 
l^ape  of  its  body  and  the  fins  ; but  differs  from  it  in  the 
li^allnefs  of  the  mouth,  in  wanting  teeth,  and  in  the 
l°!1g  protuberant  fnout,  that  refembles  a horn.  The 
'''bole  body  is  variegated  with  white  and  black  fpots,  of 
"'hicb  the  pencil,  and  much  lefs  the  pen,  is  unable  to 
e°nvey  any  adequate  idea  *. 

R 2 


' 'Hough,  page  89. 
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THE  STURGEON. 


Genus  IX* — 3ft*  Sturgeon , 


The  fillies  of  this  genus  have  only  one  narrow  aperture 
on  each  fide  ; a circumftance  in  which  they  refemble  the 
anglers  above  defcribed.  They  have  the  mouth  placed 
far  below,  tubular,  and  unprovided  with  either  teeth  or 
jaws  * : Hence,  thefe  animals  collect  their  food  by  fuc- 
tion ; and  notwithftanding  their  fize,  which  is  often  as 
large  as  that  of  the  ftiark,  they  are  the  moft  peaceable 
and  harmlefs  of  all  animals.  The  fturgeon  is  as  unwil- 
ling, as  it  is  incapable  to  injure  other  filh : It  flies  before 
the  moft  feeble,  and  timid  of  the  race ; and  not  un fre- 
quently falls  a viiftim  to  its  own  apprehenfion3  and 
fears  f. 

The  fturgeons  are  gregarious  and  migratory : To  the 
former  of  thefe  habits,  they  are  probably  compelled  by 
the  timidity  of  their  nature,  and  their  incapacity  for  fetf 
defence  : all  the  weaker  animals  that  are  peaceable  afld 
inoffenfive,  commonly  truft  to  their  numbers  for  fecuri- 
ty ; and  hence,  herd  in  great  crowds  together.  The  ne- 
ceflity  of  procuring  food,  of  avoiding  cold,  or  of  pr0" 
viding  a proper  place  for  the  production  of  their  young* 

determine 


* Britifli  Zoo!. 


t Goldfmith’s  Nat.  Hift. 


I 
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determines  the  migrations  of  the  fturgeon,  as  well  33 
thofe  of  other  fifti.  Daring  the  winter  months  they 
mount  the  rivers  ; while  in  fummer,  they  betake  them- 
selves to  the  ocean  ; probably,  however,  never  removing 
at  any  great  diftance  from  the  Ihore  *r 


Ihe  Common  Sturgeon  f. 


■IvONLELETIUS,  Gefner,  and  Aldrovandus,  have  tedious 
deputations,  whether  this  animal  be  the  acipenfer,  or 
Slops  of  the  ancients  ; a matter  of  very  little  moment, 
hace,  if  the  animal  be  accurately  defcribed,  and  well 
known,  it  matters  but  little  by  what  name  it  was  an- 
ciently  diftinguiilicd. 

The  great  refort  of  the  fturgeons  is  the  rivers  of  Rujfia 
ar>d  Germany  ; and  as  they  are  frequently  found  in  the 
Mediterranean,  at  the  mouths  of  the  Italian  rivers,  it  is 
highly  probable  that  at  lead  fome  fpecies  of  them  were 
known  to  the  Romans:  Fliny,  however,  as  well  as  Ovid , 
Mention  the  acipenfer  as  a foreign  fith  %. 

Ihe  common  fturgeon  is  an  inhabitant  of  the  Britijh 
^eas>  from  which  it  afcends  the  rivers,  and  is  fometimes 
taken  in  the  nets  fet  for  falmon  : It  is  there,  however, 
found  only  in  fmall  numbers  ; the  greater  part  confumed 
1,1  ifland  is  brought  either  from  North  America,  or 
he  Baltic.  In  the  lakes  of  Frifchehaff,  and  Currifchaff, 
atld  in  the  rivers  jn  the  neighbourhood  of  Pillau,  they 

arc 

* W>llough.  Ichthyol. 

, ^ClPen(er  Sturio,  Lin.  Syfl.  Acipenfer,  Rcndelet. 

Lib,  ix.  cap.  1 7.  et  Ovidii  Halleut. 
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are  taken  during  the  fummer  months  in  great  abundance, 
and  fold  over  all  Europe  at  a very  high  price.  The 
fhores  in  that  vicinity  are  all  divided  into  certain  di- 
ftridls,  and  let  as  we  do  the  falmon  fifneries  ; fome  of 
them  bring  a rent  of  fix  thouland  guilders,  or  near  three 
hundred  pounds  per  annum  *. 

In  thefe  large  rivers  they  are  fcmetimes  found  of  two 
hundred  pounds  weight,  and  are  taken  in  nets  made  of 
fmall  cords.  They  are  dull  and  fpiritlefs  animals,  making 
butfmall  rehllance  when  entangled ; andasfoon  astheyare 
brought  out  of  the  water,  appear  like  a lifelefs  lump. 
Their  {left  is  every  where  in  high  eftimation  ; it  has  the 
delicacy,  whitenefs,  and  folidity  of  veal,  and  when  roaft- 
ed,  is  reckoned  one  of  the  greatell  niceties  that  can  pro- 
voke the  appetite  of  an  epicure  f.  It  is  commonly  pic- 
kled, and  packed  up  in  calks,  when  fent  to  foreign  mar- 
kets : Of  late,  we  have  received  a confiderable  quantity 
of  thefe  fifh  from  North  America , where  they  are  caught 
in  May,  June,  and  July  ; it  is  at  that  feafon  that  they  arc 
feen  leaping  above  the  furface  in  the  rivers,  and  falling 
again  upon  their  fides,  with  a noife  that  is  heard  at  the 
dillance  of  fome  miles 

It  is  of  the  ova  of  the  fturgeon  that  the  Ruffians  make 
the  caviar,  by  taking  out  the  membranes  found  among 
them,  and  drying  them,  after  having  been  wafhed  with  vi- 
negar. The  belt  caviar  is  faid  to  be  afforded  by  a fmall 
i’pecies  called  the  fterlet,  found  in  the  Taik  and  Volga  §• 

Icthyocolla  or  ilinglafs  is  made  of  the  found  of  this  as 
well  as  the  other  kinds  of  fturgeon  j|.  The  ancients  werc 

acquainted 


* Brit.  Zool.  f Will.  p.  540. 

$ Catefby  Mat.  Hift.  of  Carolina. 

§ Strablenberg’s  Hift.  of  Ruffia.p.  337. 
j!  Vide  Phil.  Tianf,  Ivii.  354. 
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®squa!nted  with  the  compofition  of  this  glue,  fo  ufeful  in 
^atiy  fpecies  of  manufa&ure  : It  was  probably  made  up 
V them  in  a fimilar  rianner,  from  a fifli  that  had  this  ve- 
Ty  name  *:  It  is  ufeful  as  a glue  for  paper,  mufical  inftru- 
^ents,  and  cementing  every  flender  fabric  of  wood.  It 
,s  well  known  to  the  varnillier,  the  apothecary,  and  the 
clothier. 

The  lize  of  the  fturgeon  depends  upon  the  place  of  its 
tefidence  ; where  it  is  confined  either  in  frefli  or  fait  wa- 
ter>  it  is  comparatively  fmall ; but  where  it  alternately 
enJOys  both,  it  grows  often  to  the  length  of  eighteen 
feet,  and  weighs  from  four  to  five  hundred  pounds ; of 
^'3  magnitude  one  was  caught  in  the  river  Ejh,  in  Bri~ 
*a\n  > and  in  the  larger  rivers  of  the  continent,  fome  at- 
jain  even  to  a fuperior  fize  f.  The  body  of  this  fifh  is 
0t%  and  of  a pentagonal  form,  on  account  of  five  rows 
0f  large  bony  fcales,  which  proceed  from  the  head  along 
as  far  as  the  dorfal  fin,  one  upon  the  back,  and  two  up- 
0tl  each  fide.  The  head  is  fmall  and  protuberant  at  the 
ftl°ut ; the  eyes  are  fmall  in  proportion  to  the  fifh,  and 
irides  are  of  a filver  grey:  The  mouth,  without 
Clther  jaws  or  teeth,  is  fituated  confiderably  below  the 
'^temity  of  the  nofe,  and  in  the  middle  fpace  between 
'lem,  fpnng  out  a few  bridles  : The  firft  pair  of  fins  are 
^aced  immediately  befide  the  gills  ; the  fecondpair  near 
k anus,  and  a third  between  that  and  the  tail ; upon  the 
c their  is  but  one  fin. 

le  durgeon  differs  from  the  other  cartilaginous 


fifhi 

trib 

ter 


,^S  ln  *he  manner  of  its  generation  ; like  the  fpinous 
s Jt  is  oviparous,  and  depofits  its  fpawn  in  the  win- 

months^. 


llnu,  Lib.  xxxii.  cap  7. 
* £c‘t-  Zool, 


f Rondclctius, 
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THE  HUSO  Or  GERMANY. 


fhe  Hufo  of  Germany t 


This  fpecies  is  fuppofed  to  be  peculiar  to  the  rivers  of 
Germany ; particularly  the  Danube  and  thofe  ftreams 
that  flow  into  it.  From  the  Black  Sea  it  afcends  fhat  ri' 
ver,  and  is  caught  in  nets  placed  in  different  places  to  in' 
tercept  it,  nearly  as  far  up  as  Vienna,  where  they  are  ex- 
pofed  to  fale  every  Friday,  to  the  number  cf  fixty  or  an 
hundred.  The  flefh  is  foft,  glutinous,  and  flabby  ; but 
it  bears  falting,  and  is  exported  from  Wallachia,  where 
it  is  principally  taken,  to  the  different  markets  of 

rope  *•  A 

This  fi(h,  like  the  reft  of  the  genus,  is  gregarious  ail 

migratory ; and  it  is  upon  its  excurfions  from  the  fea  to 
the  frelh  water,  that  it  is  taken,  during  the  months  0i 
Oaober  and  November.  The  hufos  are  from  fifty  t0 
four  hundred  pounds  weight,  and  are  faid  to  poffefs  fu°^ 
jflrength,  that  they  frequently  drive  the  fiflierman  over- 
board with  a ftroke  of  the  tail  f. 

It  is  chiefly  for  the  ifinglafs  which  it  affords,  that  thlfi 
filh  is  taken  : The  manner  of  preparing  this  fubftance,  ^ 
by  cutting  the  ikin,  the  entrails  and  the  fins,  into  ffl,a 
pieces,  and  leaving  them  to  macerate  in  a proper  quant1^ 
ty  of  warm  water;  they  are  afterwards  all  boiled  t0Se^ 
ther  upon  a flow  fire,  until  they  are  diffolved  and  re^U^f  f 
to  a jelly  ; this  jelly  is  fpread  upon  inftruments  made 
the  purpofe,  and  upon  drying  it  affumes  the  f°rr° 

parchment* 


* Gefncr  de  Aquatil.  p.  J9- 


•f  Idem  ibidem. 
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parchment ; when  it  is  rolled  up,  and  exported  in  the  fhape 
in  which  we  fee  it  in  the  {hops  of  the  venders  *. 

The  fnout  of  this  fpecies  is  remarkably  long,  and  fur- 
triihed  below  with  fmall  barbs  ; on  the  belly  are  two  pair 
of  fins,  on  the  back  one ; above,  the  body  is  black ; the 
lower  parts  yellow,  as  in  the  perch  ; the  whole  furface  is 
fieftitute  of  fins,  and  the  flelh  is  fupported  by  cartilages 
inftead  of  bones  f.  The  genuine  icthyocolla  that  produ- 
ces the  ifinglafs  is  fuppofed  by  Willoughby , to  be  a dif- 
ferent fifti  from  the  hufo. 

* Goldfmith’s  Nat.  Hid. 
t Vide  D.  Will,  apud  F.  Will.  Ichthyol.  p.  24  5. 
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THE  DX ADOS'* 


Section  VII. 


Genus  X. — The  Diadon. 


J HE  cartilaginous  clafs  of  fifties  abounds  with  animals 
of  anomalous  and  monflrous  figures,  which  no  pen  can 
defcribe,  and  which  even  the  pencil  of  the  artift  cannot 
imitate  ; fuch  are  the  endlefs  variety  of  orbs,  of  triangu- 
lar and  quadrangular  fifh  deferibed  by  Clujius , and  after 
him  by  Willoughby  *.  They  are  moftly  exotic  animals, 
exhibiting  the  rich  exuberance  of  nature  on  the  warmer 
coafts  of  America , India , and  the  Mediterranean.  From 
all  thefe  hideous  animals,  the  Britijh  feas  are  happily 
free  : Their  utility  to  man  cannot  be  difeovered ; their 
deformity  is  obvious,  and  the  venemous  nature  of  man/ 
of  them  has  been  fo  often  confirmed  by  fatal  experience, 
That  it  can  no  longer  be  doubted.  From  the  diftance  of 
their  fituation,  as  well  as  their  unattractive  form,  their 
hiftory  is  but  little  known  ; we  iliall  felect,  therefore,  * 
few  only  for  a particular  diicuffion. 


* Ichthjologia,  p.  r43 


THE  GLOBE, 


m 


Tie  dole  * 


f His  fifli  is  feldom  a vifitor  of  the  Britijh  coa.fl ; one, 
however,  of  the  fpecies  was  taken  at  Penzance  in  Corn- 
wall. Its  more  common  refidence  is  off  the  fhores  of 
Carolina.  It  is  of  an  oblong  fhape,  of  a foot  and  eight 
*nches  in  length  ; the  length  of  the  globular  belly,  when 
extended,  is  above  one  foot,  and  its  circumference,  when 
ln  that  flate,  is  above  two  : This  Angular  power  of  in- 
flating its  belly,  till  it  acquires  a globular  Ihape  of  fuch 
Magnitude,  feems  to  have  been  intended  by  Nature  as  the 
defence  of  this  animal ; it  is  then  of  a fize  lefs  eafily  laid 
A°ld  of  by  its  enemies,  whilft  the  great  number  of  fpines 
with  which  its  belly  is  furrounded,  renders  it  an  objedt  of 
terror  *. 

The  globe,  upon  the  back,  is  of  a rich  deep  blue  $ the 
fldes  and  belly  are  white,  fhagreened  or  wrinkled,  and 
e;et  with  innumerable  fmall  fpines,  each  attached  to  the 

ln  by  four  procefies.  It  has  two  pedtoral  fins ; a dorfal 

ne  far  back  behind  tlxe  globe,  and  oppolite  to  that  an  a- 
«al  fin. 

v 

Tstrodun  tavigatus  Lin.  Syft. 


■f  Pennant.  Clafs  iv.  gen.  o . 
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THE  OBLONG  DIAQOif. 


'•the  Oblong  Biadon  *. 


This  fpecies  differs  from  the  former,  not  only  in  wantr 
ing  the  globe,  but  in  being  much  Ihorter  ; it  refembles  a 
carp,  or  fome  thick  fifli  cut  through  by  the  middle.  It 
fometimes  grows  to  a very  amazing  fize  ; fome  have  been 
taken  five  hundred  pounds  weight  +.  It  is  commonly 
little  more  than  two  feet  in  length ; fo  that  the  thicknefs, 
to  afford  nearly  fuch  a weight,  muff  be  very  much  dif- 
proportioned  to  the  animal’s  fize. 

The  body  of  this  fpecies  is  black  above,  and  dappled ; 
below  it  is  filvery  ; it  wants  fcales,  but  is  covered  with  a 
thick,  hard,  and  rough  fldn.  The  mouth  is  fmall  for 
the  fize  of  the  fifli ; between  it  and  the  eyes  there  are  two 
apertures  for  the  noftrils  ; but  there  are  feveral  other  o- 
rifices  in  the  head,  the  ufe  of  which  has  never  been  af- 
certained  by  any  naturalift,  though  Willoughby  fuppofeS 
that  two  of  them  cotrefpond  to  the  organs  of  hearing  i» 
Other  animals  J. 

The  pe&oral  fins  are  placed  immediately  behind  the 
eyes  ; they  are  fmall,  and  of  a roundilh  fliape  ; the  dor* 
fal  and  the  anal  fins  are  placed  high,  and  at  the  very  e%~ 
tremity  of  the  body  ; the  tail  fin  is  femicircular,  and  fi^ 
up  the  whole  abrupt  fpace  between  them. 

• ©ftracion  Loevis,  Gronovius.  t Borlafes’s  Hill,  Cornwall 

| Icjitbyiogia,  p.  IjX. 
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The  {hort  diadon  is  ftill  a more  aukward  figure  than 
this  ; it  is  fhorter  and  thicker,  having  the  anal  and  dor- 
fal  fins  fet  ftill  higher,  which  gives  the  body  a more  ab- 
rupt appearance.  The  flefh  of  both  thefe  is  rank  and  un- 
favoury:  When  boiled,  it  turns  into  a kind  of  glutinous 
jelly,  refembling  boiled  ftarch  after  it  is  cold ; and  from 
experiments  made  upon  leather  and  paper,  it  has  been 
found  to  anfwer  the  purpofes  of  glue  *.  Linnaus  has  c- 
Lumerated  feven  fpecies  belonging  to  this  genus  f . 

* Brijtifli  Zoology.  f Sylt.  Nat.  414, 
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THE  LUMP. 


Genus  XI. — T 'he  Sucker. 


‘ the  Lump  *. 


This  tribe  contains  only  three  fpecies,  all  remarkable 
for  the  Angular  deformity  of  their  Ihape.  The  body  is 
deep  and  thick ; the  back  arched,  and  the  belly  diftin- 
guilhed  by  an  oval  aperture,  farrounded  with  a flelhy  and 
mufcular  fubftance,and  edged  with  fmall  thready  appenda- 
ges, which  operate  as  fo  many  clafpers.  It  is  by  means  of 
this  appartus  that  thefe  animals  adhere  with  fuch  va(t  force 
to  any  fubftance  to  which  they  apply  themfelves.  The 
tenacity,  with  which  the  fucker  adheres  to  the  bottom* 
has  been  tried  by  putting  it  into  a pail  of  wafer,  where 
it  fixed  itfelf  fo  firmly,  that  on  taking  the  fifii  by  the 
tail,  the  whole  veflel,  with  its  contents,  were  lifted  from 
the  ground,  although  it  held  fome  gallons  f . 

The  lump  fucker,  which  is  the  larged  of  this  genus* 
increafes  to  the  weight  of  feven  pounds,  and  the  length 
of  nine  inches.  The  back  is  arched  and  lharp,  of  a black' 
ifti  colour,  dilated  and  variegated  with  brown.  The  bel' 
ly  is  flat  and  reddiih  : it  wants  fins,  but  the  whole  body 
is  defended  with  lharp  black  tubercles.  On  each  fi^e 
there  are  three  rows  of  large  bony  feales,  and  on  tbe 


* Lumpus  Anglorum,  Will. 
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TJfMP  BITCKSR 


JURA  SUCKER 
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back  a fourth.  It  has  two  pedoral,  a dorfal,  and  an  a- 
nal  fin  ; the  eyes  are  covered  with  a lax  Ikin,  the  iridea 
of  a pale  red  ; the  lips  are  thick,  fat,  and  ruddy ; the  o- 
rifices  of  the  nofe  appear  one  on  each  fide,  raifed  a- 
bove  the  furface  ol  the  reft  of  the  fkin  *. 

The  lump  filh  is  caught  on  feveral  parts  of  the  BritiJJj 
coafts  ; and  though  its  flelh  is  held  in  no  great  eftimatioii, 
it  is  frequently  feen  for  fale  in  the  London  market.  The 
great  refort  of  this  fpecies,  is  the  north  fea  upon  the  coafts 
°f  Greenland  While  it  prowls  upon  the  top,  the  feals  fwarm 
beneath,  watching  an  opportunity  to  devour  it.  Infinite 
^umbers  fall  a prey  to  thefe  animals,  who  fwallow  all 
but  the  Ikin  ; vaft  quantities  of  which,  thus  emptied  by 
lbe  feals,  are  feen  floating  above  during  the  fpring  months, 
when  the  fuckers  approach  near  the  land,  for  the  purpofe 
Qf  depofiting  their  fpawn.  Every  diftria  where  the  feak 
Carry  on  their  depredation,  is  eafily  diftinguilhed  by  the 
bfllors,  on  account  of  the  fmoothnefs  of  the  water : 
Wherever  any  oily  fiih  has  been  devoured  below,  the 
Water  at  the  top  becomes  tranquil,  it  being  uniformly 
°uud  to  be  a property  of  oil  to  calm  the  agitation  of  the 
^uvcs  f. 


The  inhabitants  of  the  barren  trails  of  Greenland,  who 
°bhged  to  draw  a great  part  of  their  fuftenance  from 
e fea,  avail  themfelves  alfo  of  this  fiih ; the  roe  is  re- 
^arkably  large,  and  in  the  fummer  months  they  take 
111  °n  account  of  it ; when  boiled, it  forms  an  extremely 


fat 


0j’  food;  a kind  of  repaft,  of  which  the  necefiities 
food  Greenlanders  have  rendered  them  exceedingly 


1  1  2°8-  t Tranf.  1774,  p.  445. 

2 s Greenland. 


SHE  SEA  SHAIEa 


Ihe  Sea  Snail*. 


The  whole  of  this  fifli,  the  head  as  well  as  body,  i*  foft 
and  unduous,  eafily  foluble  into  a kind  of  oily  fluid;  ir- 
is  on  this  account  that  it  has  obtained  the  name  of  fnail* 
Its  habitation  is  not  properly  in  the  fea,  but  about  four  of 
five  miles  from  the  mouths  of  large  rivers,  where  the 
water  is  beginning  to  be  fait.  The  body  of  this  fpecies 
is  tranfparent,  of  about  five  inches  in  length  ; and  when 
newly  taken,  the  colour  is  pale  brown  f. 

The  head  is  thick  and  round  ; the  mouth  without 
teeth,  each  jaw  being  only  a little  rough.  The  aperture 
ef  the  gills  is  {mail,  covered  with  a valve  or  operculum, 
which  fprings  from  the  bafe  of  each  of  the  peftoral  fi«5* 
Thefe  fins  are  very  broad,  thin  and  tranfparent ; and  be- 
low the  throat,  they  almoft  unite  together.  Below  the 
throat,  there  is  obferved  a round  fpot  refembling  the  J®' 
preffion  of  a feal,  the  place  which  the  animal  applies  to 
thofe  fubftances  to  which  it  means  to  adhere.  The  au- 
al  and  dorfal  fins  continue  without  interruption,  till, 
thofe  of  the  eel,  they  meet  at  the  tail 

* Liparis  noftras.  Will.  Cyclopterus  liparis.  Lin.  Sytb 

f Will.  Append.  17.  1 Brit.  Zoo}. 
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Genus  XII. — The  Sea  Porcupine  *. 


This  animal  is  placed  among  the  orbs  or  globular  filh, 
by  Willoughby  ; of  all  the  inhabitants  of  the  fea,  it  is  the 
mod  completely  furnilhed  by  nature  with  detenfive  ar- 
mour. Inftead  of  fcales,  the  whole  ikin  is  covered  with 
ftrong  Iharp  fpines,  which  are  firmly  inferted  into  it  at  the 
bafe.  Thefe  are  all  laid  flat  when  the  animal  is  at  reft  ; 
but  when  alarmed,  they  all  around  Hand  upon  end,  fo  that 
the  fifti  is  inacceffible  upon  every  quarter.  There  are 
various  kinds  of  thefe  animals  ; all,  however,  feem  equal- 
ly poffeffed  of  the  power  of  railing  ordepreffing  their  fpines 
at  pleafure,  and  by  that  means  of  increafmg  the  terror  of 
their  appearance  in  proportion  to  the  approach  of  danger. 

Together  with  the  power  of  creeling  their  fpines,  they 
Poffefs  alfo  that  of  inflating  their  bodies  on  the  appearance 
of  an  enemy.  This  operation  is  performed  by  means  of 
a bag  within  the  body,  which,  by  being  filled  with  air, 
lnfiates  the  filh  to  a prodigious  fixe  : An  animal  of  this 
tribe,  that  at  firft  view  feems  fmall  and  inoffenfive,  is  no 
J°°ner  alarmed  or  provoked,  than  it  fwells  to  the  view, 
'he  whole  body  becoming  vifibly  rounder  and  larger; 
while  in  the  mean  time  all  its  prickles  Hand  upright,  and 
threaten  the  invader  on  every  fide  f.  The  Americans  of- 
ten  amufe  themfelves  with  the  barren  pleafure  of  catching 
*hefe  frightful  creatures,  by  a line  and  hook  baited  with 
^0E.  III.  T apiece 

* Hiftrix,  C'.ufii  Erot.  Hiftrix,  Li?.  Syft, 

' 0|>WfmiA's  Nat.  Hift. 
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a piece  of  fea  crab : The  animal  approaches  the  hook 
■with  its  fpines  flattened ; but  when  hooked  and  flopped 
by  the  line,  all  its  fpears  are  inftantly  erected,  and  the 
whole  body  is  armed  fo  completely  at  all  points,  that  it 
is  impoffible  any  where  to  lay  hold  of  it ; it  is  therefore 
dragged  to  feme  diftance  from  the  water,  and  there  it 
quickly  expires. 

The  body  of  this  fpecies  is  about  twenty  inches  long, 
and  twenty-nine  in  circumference  round  the  thickeft  part. 
The  mouth  is  a little  prominent,  and  when  opened,  about 
three  inches  in  diameter  ; the  eyes  are  pretty  large,  and 
rendered  horrible  in  their  afpeft,  by  four  fpines  rifing 
immediately  above  each  of  them.  The  two  pe&otal  Jins 
are  about  three  inches  long,  and  five  btoad  ; the  dorfal 
and  anal  fins  are  nearly  of  the  fame  dimenfions  f. 


* Vide  Clufium  apud  Will.  p.  140. 
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Genus  XI II Oflracion  *. 


Ostracion  is  the  generic  name  adopted  by  Linnet  Us  for 
uine  different  kinds  of  anomalous  fifli  which  he  has  enu- 
merated, all  inhabitants  of  warm  climates,  and  all  agree- 
ing in  having  the  body  covered  with  a bony  coat  of  mail  f. 
home  of  them  want  horns  ; others  have  two,  and  foma 
lour:  They  are  of  various  fliapes  and  li2.es,  and 

from  their  appearance,  hardly  feem  entitled  to  rank  with 
this  clafs  of  the  animal  kingdom. 

The  fpecies  here  deferibed  was  fent  from  the  Fuji  In - 
dies,  and  is  about  fifteen  inches  long,  and  four  deep  : The 
forehead  appears  flat,  and  even  coricave,  on  account  of  two 
large  eye-brows  that  prejcct  over  it ; the  eyes  are  about 
Un  inch  in  diameter ; below  them  are  the  two  ftnall  fora- 
mina of  the  noltrils  ; the  mouth  is  hardly  an  inch  in  width, 
®nd  furniflied  with  very  minute  teeth.  The  body  is  of  a 
Quadrangular  lhape,  and  moved  by  five  fins  ; of  thefe,  the 
tvv°  branchial  are  fquare,  being  two  inches  broad  by  two 
long : Refemblingt  thefe,  are  other  two  fituated  near 
the  tail,  the  one  above  and  the  other  below  ; the  tail  fin 
is  three  inches  in  length,  by  three  and  a half  in  breadth, 
'frbe  whole  body  is  covered  with  a cruftaceous  fubftance, 
^fembling  that  of  the  pale  blooded  filhes  of  that  order. 
*s  cruft  is  ftrengthened  and  ornamented  by  a great 
T a number 

^flracxon  prior  Aldrovandi. 

* Natura:,  genus  136. 
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number  of  tubercles  of  triangular  fhape,and  in  fubflance  is 
fornething  of  the  nature,  partly  of  flcin,  and  partly  of  » 
ihell.  There  are  fome  varieties  of  this  fpecies  *.  Of  the 
orbs,  or  globular  fiih,  Willoughby  enumerates  nolefs  than 
thirty  different  fpecies  ; concerning  which,  however,  very 
little  is  known,  but  the  name  and  the  external  figure  - 
His  orbs  comprehend  two  or  three  different  genera  of  the 
Syftema  Natures,  Linnaus having  improved  the  arrange' 
ment  given  by  preceding  naturalifts. 


* Will.  Ichthyol.  p.  148, 
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Gen.  XIV. — The  Pipe  Fi/h. 


This  genus  comprehends  all  thofe  fifties  that  are  known 
hy  the  name  of  fea  adders,  and  fea  horfe  : Linn^us  has  e- 
nurnerated  feven  different  fpecies,  of  which  the  generic 
characters  are,  a long  and  tubular  nofe,  no  orifice  to  the 
gills,  but  the  breathing  aperture  fituated  on  the  back 
part  of  the  head  ; the  body  is  covered  with  a ltrong  cruft  J 
and  in  all,  the  ventral  fins  are  wanting  *. 


The  Longer  Pipe  Fi/h  f . 


A his  fpecies,  as  defcribed  by  Sir  Robert  Sillaldt,  is 
tw0  feet  long,  the  nofe  an  inch  in  length,  and  compref- 
*cd  laterally  ; at  the  end  of  it  is  a fmall  orifice  for  the 
^outh.  The  thickeft  part  of  the  body  did  not  exceed 
lhe  circumference  of  a fwan’s  quill ; trexangular  from  the 
head  to  the  dorfal  fin,  the  reft  quadrangular.  The  belly, 
Urinated,  and  marked  along  the  middle  with  a dufky 
line  §. 

The 


Vide  Syftema  Nat.  f Syngnathus  barbarus,  Lin.  Syft, 

Scotia  illuftrata,  34.  Tab.  19.  § Britifh  Zooh 
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The  colour  of  this  fpecies  is  an  olive  brown,  marked 
with  bluifti  lines,  and,  toward  the  tail,  with  brown  fpots. 
The  peftoral  fins  have  each  twelve  rays,  the  anal  two* 
and  the  dorfal,  which  was  two  inches  long,  has  forty* 
Between  the  vent  and  the  tail,  is  a groove  fix  inches  and 
an  half  long,  covered  by  two  valves.  This  is  the  recep' 
tacle  for  the  young;  and  as  thefe  animals  are  viviparous» 
on  treading  upon  this  part,  hundreds  of  living  young* 
arc  feen  to  creep  out  around  the  parent  fifh. 

There  are  three  fpecies  of  the  pipe  fiih  found  in  the 
Britijb  feas  ; tlie  longer,  above  defcribed,  the  lhoiter* 
and  the  fmall  pipe  fifh,  or  ophidion  of  Linnxus.  Tl>e 
laft  feldom  exceeds  five  inches  in  length,  is  very  flcndei'* 
and  tapers  off  to  a point  at  the  tail,  having  no  fin  there* 
The  pe&oral  fins  are  alfo  wanting,  and  the  body  is  co- 
vered with  a fmooth  fkin,  inftead  of  the  cruft  peculiar  t0 
this  genus.  This  fpecies  is  not  viviparous,  and  coiife' 
quently  the  groove  under  the  belly,  does  not  contain  hv' 
ing  young,  but  eggs,  which  are  large,  and.  not  very  n0' 
merous. 


The  Hippocampus , or  Sea  Eorfe  *. 


This  animal  has  obtained  its  name  from  the  refembla^c£ 
its  head  bears  to  that  of  a horfe  f : It  bends  the  body  ^ 
to  different  curvatures,  like  an  eel ; and  is  marked 

over  with  circular  incifions,refembling  thofe  of  the  10 

trihc* 


* Hippocampus,  Lin.  Syffc.  Cavallo*  Marino  ft&lof* 
f Gcfncr  dc  pifeibus. 


TEE  HIPPOCAMPUS. 


*5* 

tribe.  It  is  only  nine  inches  in  length,  and  often  lefs, 
"'bile  its  thicknefs  is  not  above  an  inch  : The  fnout  is  ob- 
l°ng,  without  any  fifiure  at  the  mouth  ; at  the  lower  end 
ot  which  appear  the  foramina,  with  an  operculum  to 
cover  them  *.  The  body  is  furniihed  with  acculeated 
^'lobs,  and  is  of  a pentagonal  ilia  pc,  till  it  reaches  the 
Rnns,  from  which,  to  the  tail,  it  is  quadrangular.  The 
eyes  are  round  and  prominent ; behind  them,  in  place  of 
(he  gills,  which  are  here  wanting,  there  are  two  ftnall 
^nsi  refembling  the  external  ears  of  terreilrial  animals. 
^V|der  the  belly  there  are  two  orifices  ; one  for  voiding 
*:‘le  excrement,  and  the  other  for  the  emiffion  of  the 
y°Ung  in  their  egg  hate. 

1 he  colour  of  this  animal  is  a dark  green,  the  belly 
Var'egated  with  light  blue  fpots.  In  the  middle  of  the 
k^ck  rifes  one  dorfal  fin,  with  fixteen  rays.  Some  fpecies 
llave  hair  along  the  back,  refembling  the  mane  of  a 
^Qrfe.  They  are  caught  in  different  parts  ; that  which 
^ittaughby  deferibes,  he  faw  at  Baice,  not  far  from  Na- 
^es-  It  had  no  mane  ; he  concludes,  that  that  ornament  is 
Eilhei-  charafteriftic  of  one  of  the  fexes,  or  of  a different 
^’ecies.  In  his  plates,  he  has  given  the  figure  of  three 
dlfferent  kinds  f. 


tyillough,  page  157. 


f Vide  Wil'ough.  Ichthyol,  p.  l it. 
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CHAPTER  VL 


Order  III. — Spinous  Fifes . 


Section  I. 


General  Characters  of  this  Order . 


w E are  now  come  to  that  order  of  the  finny  tribe,  t* 
which  the  later  naturalilts  have  exclufively  appropriated 
the  name  of  fiih  : According  to  them,  the  cetaceous  kind5 
are  beafts,  that  have  taken  up  their  abode  in  the  ocean » 
and  the  cartilaginous,  an  amphibious  band  that  are  bnc 
half  denizens  of  that  clement ; the  fpinous  fifties  being 
alone  entitled  to  that  appellation  *.  After  detailing  t',C 
hiftory  of  the  two  firfl  orders,  we  have  feen  that  thete 
are  particularities  in  their  conformation,  which,  in  a p*1*' 
lofophical  view,  perhaps  juftify  the  arrangement  of  thc|c 
naturalifts,  to  whom  fcience  is  much  indebted. 
therefore,  we  have  availed  ourfelves  of  their  method  0 
placing  the  different  genera,  our  veneration  for  the  ide!lS 
and  the  language  univerfally  eftabliflied  among  men, 


ele' 

tn°° 


induced  us  to  rank  all  the  inhabitants  of  the  fame 
ment  in  one  clafs,  and  to  diftinguilh  them  by  a cotnr 
name. 


| Goldfmith’s  Nat,  Hill.  vol.  vi.  page 
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The  firft  peculiarity  that  ftrikes  us,  with  regard  to  the 
fifties  of  the  fpinous  order,  is  the  greatnefs  of  their  num- 
bers. Not  only  are  the  individuals  of  each  family  more 
numerous  ; but  the  variety  of  the  kinds  is  alfo  far  greater. 
‘Jpwards  of  four  hundred  different  fpecies  of  fpinous 
fillies  are  already  known  and  deferibed ; while  the  ceta- 
ceous and  cartilaginous  orders,  when  taken  together, 
hardly  amount  to  a fifth  of  that  number  *.  The  former, 
are  in  general  inferior  in  fize ; and  it  is  conformable  to  a 
law,  which  obtains  in  every  department  of  the  animal 
kingdom,  that  the  fmaller  the  productions  of  nature  are, 
the  more  numerous  and  diverfified  in  form  does  £he  yield 
them.  A very  valuable  purpofe  in  the  economy  of  pro- 
vidence,  is  gained  by  this  conflitution  of  the  animal 
'kingdom  ; for,  fince  the  fmaller  tribes  are  in  general  de- 
fiined  to  become  the  prey  of  the  larger,  an  adequate  pro- 
rifion  13  made  for  the  fupply  of  every  kind  ; none  en- 
tirely perifhes  through  want ; none  is  ultimately  extir- 
pated by  depredation. 

It  is  by  the  numbers,  therefore,  of  the  fpinous  fillies 
that  the  other  orders  are  preferred,  and  their  own  perpe- 
trated. In  them,  as  we  have  already  oblerved,  genera- 
tor is  performed,  not  by  producing  a living  animal,  or 
V hatching  a diftinctegg,  but  by  fpawning  innumerable 
0va,  that  are  quickened  into  life  by  the  heat  of  the  fun, 
and  are  deftined  to  fupply  the  annual  wafte  of  millions, 
fiance  the  powers  of  fecundity  in  this  order,  exceed  be- 
ksf,  and  in  a iliort  fpftce  defy  calculation.  A fingle  her- 
*lnS>  if  fuffered  to  multiply  unmolelled,  and  undiminiihed 
k’r  twenty  years,  would  lliew  a progeny  greater  in  bulk, 
k‘ian  the  globe  itfelf  f . It  is  owing  to  this  exube- 

V°l.  in.  rant 

^rinaeus  has  four  hunded  fpinous  filhes. 

* ^“Wfluith  fays  above  ten  times  greater,  Nat.  Hift,  vol,  vi.  page  ’jy. 
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rant  fertility,  that  the  herring,  the  pilchard,  and  fome 
others,  are  obliged  to  migrate  annually,  from  the  artic 
regions,  in  Ihoals  of  fuch  vail  extent,  that  for  miles  they 
are  feen  to  darken  the  furface  of  the  water. 

But  the  amazing  propagation  of  fillies,  which  we  wit- 
nefs  along  our  coalts  and  rivers,  bears  no  proportion  to 
the  vaft  quantities  that  fwarm  in  the  warmer  latitudes  of 
the  Indian  ocean.  The  inhabitants  of  fome  of  the  lflands 
there,  are,  it  is  faid,  under  no  neceflity  of  providing  in- 
ftruments  for  fiftiing  : As  they  approach  the  Ihore,  they 
are  found  in  great  numbers,  in  the  plalhes,  where  ths 
water  remains  after  the  ebbing  of  the  tide.  In  fome 
places  where  thefe  fwamps  are  dried  up  by  the  fun,  the 
fillies  are  left  in  fuch  Ihoals,  that  they  communicate  by 
their  putrefa&ion,  a noxious  and  unhealthy  tinfture  to 
the  atmofphere. 

Happily,  however,  for  the  purity  of  that  element,  and 
the  health  of  thofe  beings  which  it  fupports  in  life,  the 
wafte  of  thefe  fifties  is  nearly  proportioned  to  their  fecun- 
dity ; and  the  balance  of  nature  is  exactly  preferved- 
The  lliark,  the  porpefib,  and  the  cod,  we  ought  there- 
fore to  confider  not  fo  much  in  the  light  of  plunderers  and 
rivals,  as  that  of  bencfaftqrs  to  mankind : Without 
their  exertions,  the  fea  would  foon  be  overcharged  with 
the  burthen  of  its  own  inhabitants  ; and  that  element, 
-which  at  prelent  dillributes  health  and  plenty  to  the 
ihore,  would  in  a fliort  time  load  it  with  putrefaction  * • 

The  generation  and  growth  of  fifties,  and  particularly 
of  the  oviparous,  are  involved  in  great  obfcurity.  The 
common  opinion,  as  we  have  already  Hated,  is,  that  in1' 

pregnatioi1 

* Idem  ubi  fupra. 
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prsgnation  is  performed  without  "the  body  of  the  female, 
by  the  male  ejecting  the  fmilt,  and  mingling  it  with  her 
ova.  Something,  however,  like  pairing  and  copulation, 
bas  been  obfervcd  among  the  filh  kept  in  ponds.  At  a 
h certain  period,  the  fexes  are  feen  ftruggling  together 
among  the  grafs,  at  the  brink  of  the  water.  It  is  then 
that  the  fcales  of  fome  grow  rough,  and  lofe  their  Iuf. 
tre ; that  others  grow  thin,  lofe  their  appetite,  and  be- 
Co®e  flabby.  Should  their  copulation  be  eltablilhed  by 
farther  obfervation,  their  manner  of  generation  would 
he  more  analogous  to  that  of  the  reft  of  the  animal  king- 
dom. 

It  is  never  yet  afcertained,  whether  all  the  fillies  of 

this  order,  when  they  firft  attain  to  animation,  and  burft 

fr°m  the  egg,  leave  it  perfeft  animals,  or  in  a tadpole 

ftate,  as  is  the  cafe  with  the  frogs,  and  many  of  the 

hzards.  The  young  frog  is  firft  ulliered  into  life,  with 

an  enormous  head,  and  flender  tail ; but  the  tail  fooii 

after  drops  off,  the  head  diminilhes,  the  legs  appear, 

and  the  tadpole  is  metamorphofed  into  the  quadruped, 

"'hen  it  changes  its  element,  as  well  as  its  form.  A 

species  of  the  lizard  alio,  which  is  excluded  from  the 

without  legs,  acquires  them  by  degrees,  and  af- 

tet  lome  time  leaves  the  ferpentine  ftiape.  Some  fillies, 

H ls  Probable,  in  like  manner  fuffera  change,  though  too 

^'perceptible  to  attract  the  notice  of  the  obferver.  In 

? Pport  of  this  idea,  it  is  well  known,  that  during  the 

*°°nth  of  July,  there  appear  in  the  Thames  innumerable 
Ihoals  " - 


«U 


°f  ftnall  filh,  called  white  bait,  that  are  univerially 
■yj  We<^  he  the  young  of  fome  fpecies  abounding  there, 
to  ^a%e  110  roe  ’ a c'rcumhance  which  proves  them 
e ^0unS : they  refemble  no  other  filh  exactly  ; from 
U 3 which 
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which  the  conclufion  is,  that  they  undergo  a change  be- 
fore  they  arrive  at  maturity. 

The  general  character  by  which  naturalifts  diftihguill^ 
the  fpinous  fiihes  from  every  other,  is  that  bony  opercu- 
lum, which,  in  this  order,  univerfally  covers  the  gills  on 
each  fide.  By  thefe  coverings,  the  gills  are  alternately 
opened  and  fliut ; and  the  fpino.us  fillies  breathe  by  thefe 
organs  alone,  without  any  a Hi  fiance  from  lungs.  Hence, 
as  thefe  animals  partake  lefs  of  the  conformation  of  qua- 
drupeds, than  the  two  orders  which  we  have  already  ex- 
amined, fo  they  can  in  general  remain  a lliorter  time  out 
of  their  proper  element : When  taken  from  the  watei, 
they  teltify  their  fullering,  by  panting  more  violently, 
and  at  clofer  intervals  ; the  thin  air  furnifhes  not  their 
gills  with  proper  play,  and  in  a few  minutes  they  ex- 


P're'  • e 

But  the  fpinous  tribes  are  not  all  equally  inc.apabie  ol 

fupporting  lite  in  the  open  air  ; forne  arc  tenacious  of  it* 
even  in  that  element.  The  eel  will  live  feveral  hours 
out  of  water  ; and  the  carp  has  been  known  to  be  fat- 
tened in  a damp  cellar,  the  manner  in  which  this  pro- 
cefs  is  conduced,  is  by  putting  the  animal  in  a net, 
wrapt  up  in  wet  mofs,  the  mouth  only  difengaged,  f°r 
the  convenience  of  feeding  : The  nourifhment  with  which 
it  belt  agrees,  is  white  bread  and  milk  ; and  upon  this 
food  it  will  fatten  more  rapidly,  and  become  better  fla' 
voured  than  when  fed  in  the  pond.  It  is  neceffary,  hovr-* 
ever,  that  the  net  b'e  dipped  frequently  in  water,  an 
kept  hanging  in  a damp  vault.  From  this  experiment 
it  would  appear,  that  the  want  of  moillure  to  the  gi^s’ 
is  the  caufe  of  death  in  thefe  animals  ; and  could  that 
fuj  plied,  the  vital  funftions  might  be  carried  on  ne3!‘^ 
as  well  in  the  one  eiement,  as  in  the  other. 
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Division  I.  Of  Apodal  Fifes. 


Section  XL 


/ Genus  XV.  fhe  Eel. 


In  forming  this  genus,  nature  feems  to  have  made  a nea? 
aPpvoach  to  the  reptile  tribes  ; like  tliefe  animals,  the 
kody  ;s  long,  flender,  and  flexible.  Excepting  the  fmalX 
Pair  of  pefloral,  it  may  be  faid  to  have  no  fins  ; for  the 
'Wfal,  anal  and  tail  fins  are  united  in  one  web,  which 
Grounds  a large  portion  of  the  body.  The  apertures  to 
file  giils  are  fmall,  and  placed  behind  the  pectoral  fins 
*key  are  covered  by  ten  branchioftegous  rays. 

The  eel  differs  from  almoft  every  other  fifli  of  that  or- 
**er,  of  which  it  is  placed  at  the  top,  fin  the  manner  of 
lt3  generation.  It  is  viviparous,  and  is  impregnated  in 
•ke  fame  manner  which  obtains  among  the  cartilaginous 
tHbes.  The  ancients  entertained  very  extravagant  no- 
tl0ns  concerning  the  generation  of  thefe  animals.  Arif 
otle  afferted,  that  they  were  neither  male  nor  female,  bad 
n°  OVa  nor  femen  *.  Hence  it  was  believed  that  they 
Prung  from  the  mud,  or  that  the  incruft ations  feraped 

from 


fad.  Hift,  Animals, 
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from  their  bodies  by  the  (louts,  received  animation 
liondcletius  raflily  adopted  this  opinion,  from  having  ob» 
ferved  that  they  were  generated  in  pools,  from  which  all 
the  mud  and  water  had  been  for  a while  extra&ed*. 
This  was  a phenomenon,  for  which  they  could  in  no 
other  way  account,  than  by  the  l'pontaneous  generation 
of  eels  : But  later  obfervations  have  afcertaincd,  that 
ponds  are  often  fupplifed  with  thefe  fifh,  in  the  fame  man- 
ner that  vegetation  is  i'pread,  by  tranfporting  the  feeds  ot 
plants.  1 he  heren,  or  other  water  fowl,  may  drop  the 
eel,  when  carrying  it  to  its  young,  or  the  young  may  fcc 
ejected  unhurt  from  its  bowels,  as  the  feeds  of  plants 
are  voided  by  land  birds,  without  being  injured  by  the 
operation  of  the  ftomach. 

In  their  habitation,  the  fillies  of  this  genes  are  fliH 
more  lingular,  than  in  their  manner  of  propagating  their 
young.  They  can  refide  either  in  fait  or  frefh  water  f i 
and  what  is  dill  more  furpriling,  they  are  in  fome  mea- 
lure  independent  of  either  ; for  they  fometimes  leave  their 
native  element,  and  wander,  during  night,  along  the 
dewy  meadows,  not  only  for  a change  of  habitation,  buf- 
in  queft  of  prey  J.  Of  thefe  nightly  excurfions,  the  lnaii 
is  commonly  the  victim,  being  devoured  by  the  eel  as 
pafles  along. 

There  is  no  animal  more  vivacious  than  the  eel ; when 
drawn  from  the  water,  it  will  furvive  blows  that  would 
have  killed  an  animal  ten  times  its  fixe  ; and  even  after 
it  is  cut  afunder,  the  different  parts  are  feen  to  move 
It  is,  however,  fo  eafily  ddlroyed  by  cold,  that  to  avoid 
it,  it  beds  itfelf  deep  among  the  mud,  and  continues,  like 

the 


* lie  pifcibu3. 

| Brit.Zool,  dab  iv.  gep.  it, 
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the  ferpent  tribe,  in  a torpid  {late  during  winter.  Some 
have  been  known  to  take  fhelter  under  a rick  of  hay  in 
ievere  weather,  and  even  there,  have  all  perifhed  from 
Excels  of  cold  *.  Though  fond  of  hiding  themfelves  in 
the  mud,  they  are  incapable  of  living  in  thick  turbid 
Water  ; and  hence,  when  a river  is  difturbed  by  a flood, 
they  are  frequently  fuffocated  by  the  impurity  of  the 

ftream  f* 


The  Common  Eel  J. 

fiiE  external  figure  of  this  fiih  is  too  well  known  to 
Squire  a minute  defcription.  The  body  is  long,  round, 
tapering,  compreffed  towards  the  tail,  and  above  of  a 

‘Ue  colour,  tending  to  yellow  on  the  belly.  The  river 
has  no  fcales,  the  body  being  all  over  lubricated  with 
a vifcous  fubftance,  ferving  at  once  to  prated  the  animal 
fr°m  cold,  and  external  injury.  Thofe  which  are  fed  in 
Pure  running  water,  are  brighter  in  their  colour,  as  well 
a“  more  delicate  in  their  flelh  §. 

7'ne  irides  are  white,  and  near  the  eyes,  are  feen  the 
J'fices  of  fmell.  The  branchite  are  four  in  number, 

0vered  with  a Ikin,  and  extremely  fmalT.  the  aperture 
'Eternally  communicating  with  them,  is  fo  minute,  that 
j)a°ccaf'lons  their  fuflocation  in  muddy  water,  and  is  pro- 
j y tnp  caufe  why  they  are  capable  of  living  fo  long 
the  open  air  ||. 

There 

j . rrtts  apud  Gefner,  page  45.  f Willough.  page  no. 

§ Ailgu,,Ia’  Lin-  Syh-  Anguilla  Plinii,  lib.  ix.  . 

w midem.  ||  Ronielct.de  pifcib.  lib.  I.  cap. 9, 
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SHN0U3  FISHES. 


There  are  feveral  varieties  of  the  common  eel,  probably 
occafioned  by  the  different  food  on  which  they  are  fupport 
ed.  Thefe  animals  are  all  extremely  voracious  ; they 
devour  carrion  or  any  putrid  fubffance  that  falls  in  the 
way  * : They  are  capable  of  fubfifting  equally  in  fr‘  & 
water,  or  in  fait,  and  thrive  either  ita  a ft  ream  or  in  a 
pond,  and  even  in  wells  f ; but  though  a fi(h  almoft  uni- 
verfal,  naturalifts  feem  agreed,  that  there  are  none  in  the 
Danube,  nor  in  any  of  thofe  ftreams  which  flow  into  it  i 
while  they  are  found  in  all  the  branches  of  the  Rhine  %■ 
This  fpecies  often  grows  to  a pretty  large  fize,  fo'nL 
weighing  feventeeh  pounds ; there  is  indeed  an  inie 
rior  kind  in  the  Thames,  and  about  Oxford,  which  nei- 
ther attain  to  the  fame  fize  nor  fatnefs  ; they  are  know'1 
by  the  largenefs  of  the  head,  and  the  roundnefs  pf  tbe 
.fnout,  and  have  there  received  the  appellation  of  grigs' 
Every  fpecies  of  the  eel  was  deemed  among  the  Roffia1t’ 
contemptible  food,  according  to  Juvenal,  from  their  fo 
feeding,  and  their  refembjance  to  a fnake. 


Vhe  Conger  Eel  L 

This  often  grows  to  an  enormous  fize  ; fome  are  tak^ 
eighteen  inches  in  circumference,  and  ten  feet 


* Brit.  Zool.  t Rond-  ub!  fuPra>  * AiberWt. 

§ Mutaena  Conger,  Lin.  Syft.  Le  Congre,  Belon. 
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Weighing  upwards  of  an  hundred  pounds.  A fifhery  of 
mongers  eilablifned  at  Mount's  Bay,  in  Cornwall,  forms  a 
Very  confiderable  article  of  commerce.  They  are  an- 
nually exported  to  Spain  and  Portugal  in  a dried  (late, 
v'here  they  are  grinded  down  iuto  a kind  of  powder,  and 
are  ufed  in  enriching  their  foups  *. 

They  are  caught  by  a fort  of  line  called  a bulter,  bait- 
ed  with  pilchards  ; when  taken,  they  are  flit  up,  that  a 
Part  of  the  fat  may  exude  from  them  before  they  are 
halted,  and  fit  for  life  ; and  fo  confiderable  is  the  quantity 
°f  juice  that  thus  efcapes,  that  a fiih  of  a hundred  weight 
Vuii  not  dry  to  above  twenty-five  poupds.  M.  Pennant 
fiippofes  that  a fifhery  of  congers  might  be  eftab'iihed 
Vdth  advantage  in  the  Hebrides , could  the  averfion  of  the 
Natives  to  this  tribe  be  overcome. 

This  fpecies  is  diftinguiihed  by  the  fame  voracity  as 
foe  xormer  ; it  devours  other  filh,  crabs,  and  even  carca- 
fes.  The  mode  of  its  generation  is  probably  the  fame 
^tth  the  common  eels  ; but,  however  this  be,  it  is  eer- 
ily prolific,  for  the  number  of  its  young  that  annual- 
ly afcends  the  Severn  is  prodigious  5 they  are  there  called 
elvers,  and  during  the  month  of  April  they  fwarm  in  fuch 
^°als,  that  they  are  thrown  out  upon  the  ill  ore  with  fmall 
e.Ves  made  of  hair,  andfixcd  to  the  end  of  a pole ; a man 

m this  manner  take  out  as  many  at  one  tide,  as  will  fill 
a bufliel  f. 

Th 

e co'iger  differs  from  the  common  eel,  in  having 
ver  CyeS  1arSer  !n  proportion  ; the  irides  of  a bright  fil- 
f Co*our>  the  lateral  line  marked  with  a row  of  fmall 

5 the  edSeS  °f  the  dorfal  and  anaI  black,  and  in 
lnS  a greater  number  of  bones. 

t Vide  C elher,  apnd  Will. 
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r~fhe  Sea  Serpent  *. 


This  hideous  animal  may  be  referred  to  the  genus  of 
eels,  which  in  its  external  figure,  it  nearly  refemhles.  It 
is  generally  about  five  feet  in  length,  (lender,  and  al- 
molt  entirely  of  the  fame  thicknefs,  till  near  the  tail, 
where  it  tapers  off  in  a fmall  point.  T.  he  upper  part  of 
the  body  is  of  a dirty  yellow,  the  under,  bright  blue. 
The  fnout  is  long,  (lender,  and  prominent,  divided  by  » 
frightful  mouth  ; armed  on  the  inner  parts  with  fmall 
teeth,  eight  or  nine  of  a larger  Cue  being  placed  before, 
and  on  the  middle  of  the  palate.  The  eyes  are  fmall, 
an  oblong  (liape,  placed  obliquely  in  the  direction  of  the 
body;  the  irides  of  a gold  colour,  interfperfed  with 
brown  fpots.  This  lpecies  has  only  two  pair  of  fins,  i«' 
fcKid  near  the  gills,  and  (lengthened  by  fixteen  cartila- 
ginous rays.  There  are  two  fpotted  lines,  arifing  fro® 
a common  point  on  the  back  part  of  the  head,  and  (fetch- 
ing in  a parallel  direftion  along  the  fides,  till  they  ter- 
minate about  two  inches  from  the  extremity  of  the  tad* 
The  tail  is  not  comprefied  as  in  the  eels,  but  round,  ;,n 
fimbriated,  with  no  fins  ; neither  the  anal  nor  dorfai  read* 
ing  to  its  extremity  f.  g 

There  are  feveral  other  kinds  of  fea-ferpents,  fofll 
fpotted,  and  others  red  ; but  as  thefe  are  moftly  iolt^ 


* Serpens  Marinus.  Rondel.  Sea  ferpent,  Will.  IC7* 
| Willough.  page  108. 
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;iiiies,  whole  liiftory  is  altogether  unknown,  we  forbear 
to  enumerate  them,  and  to  tire  the  reader  wirli  the  bar- 
ren and  uninftrudive  difcription  of  their  forms  *.  One 
fpecies,  however,  of  the  eel  tribe  deferves  our  notice,  be- 
caufe  it  has  been  found  to  poffefs  the  fame  narcotic 
powers  as  the  torpedo;  it  is  the  gymnotus  ele&ricus  of 
Zititueus,  called  by  the  Engliftj  of  Jamaica , the  torpori- 
fic  eel  : This  lingular  fifh  is  only  found  in  the  interior 
parts  of  South  America , particularly  in  the  lakes  of  SurU 
nam,  from  whence  it  has  been  tranfported  to  Jamaica* 
Different  attempts  have  been  made  to  introduce  it  into 
Europe,  but  without  fuccefs.  If  touched  with  the  hand, 
11  communicates  a flrong  {hock  to  the  arm ; and  the  fame 
effed  is  produced  by  applying  it  to  a metallic  rod,  where- 
as it  is  harmlefs  when  touched  with  a piece  of  wood* 
from  thefe  experiments  it  appears  certain,  that  the  mat- 
ter difcharged  by  the  torporific  eel,  partakes  of  the  na- 
ture of  the  eledric  fluid.  The  tribe  of  gymnoti  in  which 
Unnctus  places  this  animal,  comprehends  five  different 
Species  ; of  the  eels,  properly  fo  called,  he  enumerates 
only  feven  kinds  f . 


* Vide  Rondel,  ct  Aldrovand. 


f Vide  Syfti  N*h 
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Section  III, 


Genus  XVI  —l%e  Sea  Wolf* 


.This  voracious  filh  inhabits  the  northern  parts  of  the  a* 
cean  ; it  is  found  on  the  coafts  of  Ireland  +,  Greenland,  and 
Norway,  but  feldom  venturesfartherfouththanthofe  parts 
of  the  German  Ocean  which  wadi  the  fhores  of  Britain  X 
and  Holland.  The  back,  fins,  and  fides,  are  of  an  azure 
hue  ; towards  the  belly  it  is  white,  and  the  whole  flii» 
is  frnooth  §. 

What  particularly  diftinguiihes  this  animal,  is  its  larg3 
mouth,  and  formidable  teeth  ; the  fore  teeth  are  ten  ot 
twelve  inhumber  upon  each  jaw,  round,  conic  and  lharp  > 
behind  thefe  are  the  grinders,  round  and  flat,  about  twen- 
ty-four in  numbeF ; upon  the  bones  of  the  palate  are  thre 
rows  of  fimilar  teeth.  There  is  no  fifli  feems  more  com' 
pletely  armed  for  devaftation  than  the  fea-wolf,  311 
none  more  willing  to  ufe  the  inflruments  with  which  ua 
ture  has  fupplieid  it ; it  will  gnaw  even  the  anchor  of  a 
fhip,  fo  that  the  noife  is  heard  above ; the  marks  of  ltJ 
teeth  are  plainly  difcernible  on  weighing  it  up  j[. 

The 


* Anarhicas  Lnpns.  Lin.  Syft.  Cat-fifh,  Sibbald. 
f It  is  there  called  Steinbeiffer,  1 Schonf.  45. 

3 Brit.  Zool.  Clafsiv.  gen.  13,  II  Will,  p-  r $<& 


the  sea  wolf. 

The  teeth  of  this  fiih  are  frequently  dug  up  in  a pe- 
trified ftate,  where  they  are  called  bufonites,  or  toad- 
ftones  ; formerly  they  were  much  efleemed  for  their  i- 
maginary  virtues  } they  were  fometimes  fct  in  gold,  and 
"Torn  as  jewels  *;  the  teeth  of  three  large  fiflies  of  this 
ipecies,  were  feen  at  Scarborough,  every  one  of  which 
"'ere  either  broken  or  disfigured  by  the  hard  fubftances 
"hich  thefe  animals  had  attempted  to  macerate  f . 

Both  the  dorfal  and  anal  fins  of  this  fiih  extend  almeit 
to  the  tail,  which  is  round  at  the  end,  and  ftiengthened 
by  fourteen  rays  ; the  pectoral  fins  refemble  two  fmall 
"'mgs,  being  about  five  inches  long,  by  feven  broad. 
Bhe  food  of  the  wolf  fiih  is  cruftaceous  fifties,  the  ihells  of 
"'hich  it  can  eafily  comminute.  Thefe  animals  are  ovi- 
parous ; and  their  young,  for  fome  time  after  their  pro- 
fiu&ion  from  the  egg,  are  of  a greeniili  call,  refembling 
‘fie  fea  weeds  among  which  they  then  refide ; fome  of 
‘fiem  have  been  caught  in  the  Frith  of  Forth. 


* -Britiil;  Zool. 


f Willough,  p.  130. 
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TftE  SAND-EEL. 


Genus  XVII — She  Sand-Eel,  or  Lane* *. 


These  fifties  fomewhat  referable  tbe  eel  in  their  external 
form,  as  their  name  imports.  They  are  dug  or  hooked 
up  from  the  fand  in  the  (hallow  pools  that  are  left  by  tb 
reflux  of  the  tide,  commonly  for  bait,  though  the/ 
are  themfelvcs  reckoned  delicate  food.  The  fand-eel  h3 
frequently  been  found  in  confiderable  quantity  in 
belly  of  the  porpefie,  which  confirms  the  account  we  g^'e 
of  that  animal  digging  up  the  fand  in  fearching  for  ^ 
prey.  Linn^us  has  only  one  fpecies  belonging  to  th19 
genus,  that  which  we  frequently  fee  dug  up  along  °ut 

lhores.  . 

The  body  is  nearly  a foot  long,  of  a fquare  form,  ^ 
rounded  towards  the  (ides,  which  are  divided,  each  by^ 
ftrait  line  proceeding  from  the  head,  and  terminating  ^ 
the  tail  the  lower  jaw  proje&s  beyond  the  upper,  ^ _ 
when  extended,  the  gape  of  the  animal  is  very  vn 
there  are  no  teeth,  the  long  (harp  tongue  moving 
mouth  entirely  fmooth  ; the  peftoral  fins  are  placed  °ea 
the  gills ; the  dorfal  and  the  anal  fins  are  fupported 
numerous  rays,  and  proceed  nearly  as  far  back  33 
tail  f • 


* Ammodytes  Tobianus.  Lin.  Syil.  Ammodytes  Gefcsri 
f Willough.  p.  i£4- 
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Genus  XVIII. — T’he  Ophidium * 


-*  He  fifhes  of  tills  genus  are  two  ; the  one  has  a number 
°*  barbs  hanging  over  from  the  lower  jaw,  while  the  o. 
^ber  wants  thefe,  but  in  all  other  refpe&s  appears  the 
btrne.  The  ophidium  has  a great  refemblance,  in  lliape, 
lome  of  the  tribe  of  eels,  but  is  of  inferior  fize.  Be~ 
°mus  afferts  that  thofe  in  the  Mediterranean  are  not  a- 
°Ve  a handbreadth.  The  back  is  cinereous  ; the  lides 
°f  a filver  colour  : There  are  no  fcales,  but  in  their  place 
^ number  of  oblong  fpots  here  and  there  difperfed  over  the 
°dy ; the  mouth  is  large,  and  exafperated  with  a num- 
Jer  of  fmall  teeth  round  the  palate  and  jaws  ; the  eyes 
are  large,  covered  with  a pellucid  membrane  : There  is 
°nly 

one  pair  of  fins  near  the  branchiae  ; the  dorfal  fin 
fikes  its  rife  not  far  behind  the  head,  from  whence  it 
£r°ceeds  along  the  back,  furronnds  the  tail,  and  termi- 
^ates  bel°w  at  the  anus.  The  body  is  exaftly  divided 
y a lateral  line,  which  extends  along  each  fide  from  the 
■lead  to  the  tail  f. 

Ophidion  Plinii.  Ophidium,  Guan. 
i Fide  Guan.  Hift.  Pifciuro,  p.  117. 
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(Sen.  XIX Ihc  Stromateus  *. 


ZjINNJEUS  enumerates  two  fpecies  under  this  genus,  the 
fintola  and  the  patdaf.  The  char  afters  are,  a round  flat 
body,  covered  with  a fmooth  glutinous  {kin,  and  defti' 
tute  of  fcales  J.  'I  he  fize  of  the  fiatola  or  lampnga,  as  d 
is  called  by  the  fiihermcn  of  Rome,  is  nearly  a foot,  and 
its  weight  a pound  and  an  half ; the  colour  of  the  up 
per  part  of  the  body  is  pale  azure,  that  of  the  belly  fil' 
ver ; the  whole  beautifully  ornamented  with  yellow  fpots  > 
upon  each  fide  are  two  lines,  the  one  ftraight,  and  the  o* 
ther  incurvated  like  a bow  §;  the  fnout  is  flat,  the  mouth 
fmall,  and  the  tongue  fmooth,  flelhy,  broad,  and  move 
able  ; the  eyes  are  fmall,  and  covered  with  the  comm°° 
jnembrane  that  furrounds  the  head;  the  peftoral  fins 
furnifhed  with  a great  number  of  rays,  and  the  ventral  at® 
wholly  wanting  ; the  dorfalfin  rifes  about  a third  part  p 
the  total  length  from  the  head,  is  fupported  by  forty- f* v 
cartilaginous  rays,  and  is  prolonged  till  within  lefs  th^11 
an  inch  of  the  tail ; the  anal  fin  nearly  refembles  it  1-1 
fhape,  and  takes  its  rife  flill  nearer  to  the  tail. 

Willoughby  obferved  thefe  fifties  expofed  in  the 
kets  in  different  parts  of  Italy,  where  they  are  reckon? 
moil  delicate  food,  and  bring  a high  price  ; none  of  £he0 
have  yet  been  found  in  the  Briti/h  feas. 

* Stromateus,  Rondd.  Calllchthys,  Bclon. 

-j.  Syft.  Nat.  169.  | F.  Guan.Hift.  Pifcium.  p.  t/3’ 
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Genus  XX. — Phe  Sword-Fijh  *. 


Of  tliis  genus  there  is  only  one  fpecies,  which  on 
that  accouut  is  allowed  to  retain  the  generic  name  of 
fword-Slh,  an  appellation  given  this  animal  almoll  in  e- 
Very  country,  and  evidently  derived  from  the  peculiar 
information  of  the  upper  jaw ; it  proje£ts  about  foui; 
'lines  the  length  of  the  lower  onef,  is  compreffed  at  the 
top  and  bottom,  and  fharpened  towards  the  point.  This 
iormous  fnout  is  three  feet  long,  refembling  a fword  in 
; its  fubftance  is  rough  and  hard,  but  by  no  means 
Capable  of  piercing  and  finking  veffels  in  the  fea,  as  is  af- 
ktted  by  Pliny  J. 

The  fword  fifih  grows  to  a large  fize,  the  head  alone, 
t>e'ng  jn  fome  inftances  known  to  weigh  upwards  of  fe- 
Venty  pounds  §.  The  body  is  long  and  fleuder,  thick  to- 
^’ards  the  head,  but  tapering  off  into  a fmall  fize  as  it 
aPproaches  the  tail : The  colour  above  is  black,  and  on 
tlle  belly  of  a filvery  white:  The  mouth  is  without  teeth ; 
the  lower  jaw  terminates  like  the  upper  one,  in  a Iharp 
Pear-l,ke  point,  but  is  greatly  inferior  in  length:  The  dor- 
a ,ln  takes  its  rife  above  the  gills,  and  continues  till  it 
th  reaches  the  tail ; it  is  fupported  by  twenty-fix  rays  ; 

® firft  of  which  is  by  far  the  ftrongeft  and  higheft,  the 
VoL-  Y other 

Xiphias  Gladius,  Lin.  Syft.  L’Hcron  dc  Mer.  Belon. 

161. 

f ftro  mucronata  eiTe.ab  hoc  naves  perfoffas  mergi  in  oceano,  Lib,  is 
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other  gradually  diminifhing,  till  the  four  lalt,  which  a« 
gain  rife  higher,  and  give  the  appearance  of  a fecoud  fin* 
The  tail  branches  into  forks,  exactly  refembling  a cref- 
cent : There  are  on  each  fide,  a little  above  the  tail,  two 
triangular  protuberances,  formed  by  the  fkin,  refembling 
the  fpurious  fins  of  the  tunny  : the  peftoral  fins  are  placed 
at  the  gills  ; the  firft  ray  of  thefe  is  alfo  by  far  the  longeft, 
which  gives  them  the  appearance  of  a fcythe.  The  anus 
is  placed  about  one  third  part  of  the  body  from  the  talk 
and  below  it  are  two  anal  fins  connected  by  a common 
membrane.  The  fword-fiih  is  exceedingly  voracious, 
and  is  a great  enemy  of  the  tunny,  which  difeovers  its 
fear  as  foon  as  it  approaches.  Ovid  and  Belon  take  no- 
tice of  its  hoitilities  againft  this  timid  prey  *. 

The  fword-filli  fometimes  frequents  the  Britijh  feas, 
hut  is  much  more  common  in  the  Mediterranean  ; the 
Straits  of  MeJJlna  are  particularly  famous  for  it ; and  ic 
was  probably  upon  a promontory  there,  that  the  /pecu- 
lator es,  or  perfons  employed  to  watch  and  give  notice  oi 
its  approach,  were  Rationed.  Ifyilloughby  informs 
that  he  went  himfelf  to  Scylta  to  be  a fpeflator  of  the  1 
talian  method  of  killing  this  animal  1 T.he  fpies  above,  oU 
feeing  the  fword,  make  fignals  to  the  boats  below,  direct- 
ing the  failors  where  to  fleer:  As  foon  as  the  veflfel  reach- 
es the  fpot  where  the  fiflbes  are,  one  of  the  mot!  fkilful  0* 
the  filhermen  gets  upon  a mall,  ere&ed  for  the  purport 
and  direfls  the  boat  till  it  comes  within  reach  of  the  pa1 
ticular  fifli  at  which  he  intends  to  aim  ; he  then  comeS 

doW« 


* Ac  durus  Xiphius,  ictu  non  minor  tnfis  ; 

JJt  pavidi  magno  fugientes  agmiue  Thunni.  Halicut  97. 
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3own  and  pierces  it  with  a fpear  ; this  inflrument  being 
fattened  to  a rope,  the  animal  is  allowed  to  ftruggle  till  it 
ls  overcome  with  fatigue  and  pain,  when  it  is  either  taken 
Up  into  the  veffel,  or  drawn  aihore,  atcording  to  the  fize 
°f  the  filh  *. 

The  fiefh  of  this  animal  is  whiter  than  that  of  the  tun- 
ny,  nourilhing  and  not  unpleafant  in  its  flavour.  The 
Uihabitants  of  Sicily  reckon  it  one  of  the  firft  delicacies, 
eflual  to  the  fturgeon,  and  purchafe  it  frequently  at  the 
price  of  fixpence  the  English  pound  f , 

There  is  another  filh  nearly  allied  to  the  above,  which. 
13  peculiar  to  the  American  feas,  and  called  by  the  Bra- 
yhans  guebucu  +.  The  fnout  is  lharp,  bony  and  hard  ; 
Us  length  is  fixteen  inches,  the  lower  jaw  reaching  above 
°ne  half  of  that  fpace.  The  length  of  this  fpecies  is  four 
^>et,  and  its  thicknefs  one ; it  is  diftinguilhed  by  two 
renrtarkable  long  bony  fdbftances,  refembling  a rod,  in 
?'le  place  of  its  ventral  fins,  which  it  has  the  power  of 
Elding  down  into  a kind  of  furrow  made  in  the  belly 
^°r  their  reception  ; the  dorfal  fin  is  three  feet  long,  and 
Capable  of  being  hid  in  the  fame  manner. 

1 


Strabo.  Lib.  i.  apud  Will. 
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Genus  XXL—  efbe  Dragonet.  * 


There  are  three  kinds  of  the  dragonet  enumerated  in 
the  fyltem  of  nature,  the  lyra  or  gemmeous,  the  dracun* 
cuius  or  fordid,  and  the  Indian  : They  are  all  deftitute  of 
fcales  ; and  are  of  a fmooth,  uniform  body,  attenuated  to- 
wards the  tail.  The  mouth  is  very  fmall,  thickly  fet  with 
teeth,  upon  the  jaws,  tongue  and  palate  f.  The  eyes  are 
prominent,  fomewhat  large,  placed  vertically,  and  near 
to  each  other ; hence  the  name  of  ouratiofcopi , which 
tbefe  animals  have  obtained  from  the  old  naturalifts  %• 
The  upper  lip  is  in  this  genus  double  ; and  it  is  alfo  dif- 
tinguifhed  by  a three  forked  fpine,  riling  from  each  of  the 
epercula  of  the  gills,  and  lying  backwards  along  the 
head. 

The  gemmeous  dragonet,  is  found  as  far  north  as  Is hr* 
ivay  and  Spitsbergen,-  and  fouth  as  far  as  tire  Me  diterra' 
tiean:  it  is  not  unfrequcntly  upon  the  Scarborough  coal*5’ 
■where  it  is  taken  by  the  hook  in  thirty  or  forty  fathoms  w»' 
ter.  It  grows  to  the  length  of  ten  or  twelve  inches,  and  13 


* Callionymus  Lyra,  Lin.  Syft.  Yellow  Gurnard,  Phil.  Tranf.  No* 

-j.  Gwn,  Hi  ft.  Life.  m.  1 V’de  Gronor.  Zooph.  No.  *°6' 
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°ften  found  in  the  ftomach  of  the  eod-filk.  It  breathes 
to  the  manner  of  the  cetaceous  fifties,  by  means  of  two 
°nfices  in  the  crown  of  the  head,  through  which  it  forces 
the  water  received  by  the  mouth  *. 

The  ventral  fins  are  jugular,  and  placed  before  the  pec- 
toral, a circumftance  by  which  all  the  filh  of  this  divifion 
are  diftinguiflied  ; they  are  placed  at  a diftance  from  each 
other,  are  broad,  and  of  one  piece.  The  pc&oral  fins  are 
r°und,  of  a light  brown  colour,  the  rays  aculeated,  and  ex- 
tending beyond  the  membrane  that  conne&s  them  like 
Ounces.  The  dorfal  fins  are  two  ; the  firft  of  a form  fo  fingu- 
*ar>  that  it  at  once  diftinguifties  this  fpecies  from  every  other. 
The  firft  ray  is  cetaceous,  and  extends  in  a curvated  di- 
ie<ftion,  almoft  as  far  as  the  tail.  The  rays  of  the  fecond 
^tofal  fin  are  of  an  eqital  length,  except  the  laft,  which 
e*tends  a confiderable  way  beyond  the  reft  : The  anal 
1111  is  placed  exa&ly  oppofue  to  it,  and  refembles  it  very 
Ileat'ly,  both  in  ihape  and  fize. 

The  tail  of  this  fpecies  is  long,  rounded,  and  fupport- 
by  ten  rays.  It  has  obtained  the  name  of  the  gemme- 
°Us  dragonet,  from  the  variety  and  brilliancy  of  its  co=> 
°urs  : When  taken  out  of  the  water,  the  yellow,  the 
^he,  and  rich  caerulean  blue,  with  which  it  fparkles, 
a^e  a fine  appearance  ; the  laft  colour  in  particular 
® CrWs  with  inexpreftible  fplendour. 

^ The  fordid  dragonet  is  inferior  in  fize,  as  well  as  beau- 
x ’ ,being  only  about  fix  inches  in  length  ; and  about 
to  thicknefs.  It  is  of  an  olive  colour  above,  and 
Ite  below,  The  fides  are  marbled  with  fmall  fpots  of 

filvery 
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lilvery  blue  ; and  upon  the  top  of  the  head  is  a triangu- 
lar fpot  of  a purpliili  colour.  It  frequents  the  Brit  if } 
feas  but  rarely  ; Willoughby , however,  aflerts  that  it 
is  frequently  leen  in  the  filh  markets  of  Rome  and  Ge- 
noa : Its  flefh  refembles  that  of  the  bull-head,  and  it* 
manner  of  feeding  is  the  fame. 
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Genus  XXII.  The  Uranofcopus  *. 


this  genus  there  is  but  one  fpecies,  a fifh  about  nine 
^iC'hes  in  length,  with  a large,  flat,  and  circular  head. 
*he  lower  jaw  proje&s  beyond  the  upper,  and  is  turned 
P Wards  at  the  end;  the  eyes  are  fmall,  prominent,  and 
inoft  contiguous.  1 he  face  is  flat,  and  has  the  appear- 
of  conftantly  flaring  upwards.  Both  the  jaws  are 
with  fliarp  teeth,  as  is  alfo  the  palate  and  whole 
K‘e  t‘ie  m°uth.  The  whole  face,  but  particularly 


the 


covers  of  the  gills,  are  rough  and  unequal  with  tu- 


a^cles»  the  bafes  of  which  are  furrounded  with  fpines  ; 
^ at  the  extremity  of  each  of  the  opercula,  where  the 
unites  with  the  body,  there  are  two  pointing  back- 
}i’ards,  remarkably  lharp  and  large.  The  uranofcopus 
p?3  two  dorfal  fins  ; that  neareft  the  head  is  fmall,  of  a 
f lck  colour,  and  fupported  by  three  fliarp  rays  : The 
« higher  and  broader,  and  contains  fourteen  rays  : 
Veatral  fins  in  this  fpecies  are  placed  far  before  the 
1pic°r'v*’  and  feem  direftly  under  the  eyes  : It  is  fre- 
(i(  , . caught  in  the  Mediterranean , and  is  faid  to  be  a 
lc'ous  morfel  +. 


T-  ... 

ai-  inus,  Artedi  Uranofcopus.  Aldrov. 
F Gefnfr  dp  pifeib. 
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Genus  XXIII.  The  IVeevnr  *. 


There  are  feveral  fpeeies  of  this  genus  found  on  Wo 
Britijh  coafts,  although  Linnxus  only  mentions  one,  tli 
draco,  a fifli  of  along  and  compreffed  figure,  marked  up°° 
the  fides  by  a number  of  cinereous  lines,  that  arife  fr0®1 
the  middle  of  the  back,  and  proceed  along  the  fides  to- 
wards the  belly.  The  two  lateral  lines  that  extend  fr0®1 
the  gills  to  the  tail,  are  placed  much  nearer  the  b*c® 
than  thofe  of  any  other  fifli.  The  bronchia;  are  yell°"  ’ 
the  belly  white,  and  the  whole  body  is  covered  'vltl5 
fmall  thin  fcales.  The  eyes  are  placed  remarkably  nel^ 
to  the  fnout;  the  irides  are  yellow,  punduated  with  blac 
fpots.  The  lower  jaw  projeds  beyond  the  upper;  both  a*®1' 
ed  with  fmall  teeth.  The  apertures  of  the  gills  are 
commonly  large,  and  each  of  the  covers  is  furnij* 
upon  the  upper  angle,  with  a ftrong  fliarp  fpine.  1 
dorfal  fins  are  two ; the  fir  ft  confiding  of  five  fliarp 
ly  rays;  the  fecond  is  fupported  only  by  cartilage® 
rays,  and  is  prolonged  ajmoft  to  the  tail.  The  pe&°r^ 
fins  are  fituated  lower  than  ufual ; the  ventral  fins  are ) ^ 
o-ular,  each  ftrengthened  by  fix  rays.  The  anus  is 


not 

,r0' 


far  from  the  throat ; and  from  it  to  the  tail,  there  P 
ceeds  a long  fin  fortified  by  thirty-two  rays,  which  P 
jed  beyond  the  membrane  that  conneds  them  f.  ^ 


* Xrachinus  Draco,  Lin.  Syft.  Draco  Marinus,  Pltfiii. 
f Vide  Willough.  page  *88. 
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The  weever  is  frequent  in  the  Mediterranean , where 
Jt  grows  from  ten  to  fifteen  feet  in  length ; it  is  capable 
of  inflicting  a very  fevere  wound  by  the  fpines  of  the 
;"rfl  dorfal  fin,  which,  if  neglected,  becomes  cancerous, 
According  to  Rondeletius  *.  For  feveral  hours,  the  part 
effected  is  attended  with  a violent  burning,  and  fhooting 
Pain,  fometimes  with  an  inflamation,  that  reaches  from 
the  arm  to  the  fhonlder.  Tiiefe  effedls  are  commonly 
fuppofed  to  proceed  from  fomething  venemous,  lodged  in 
*he  fpines,  which  look  indeed  fufpicious;  for  thofe  of  the 
f'tft  dorfal  fin  are  dyed  with  a blackifh  fubftance.  Vari- 
ous remedies  are  applied  to  relieve  the  pain  of  this  wound. 
Rondeletius  recommends  the  flefh  or  brains  of  the  animal ; 
°Ur  fiihermen  rub  the  parts  affedted  with  fea  fand  ; while 
t"hofe  of  Scarlorough  fuccefsfully  ufe  flale  urine,  ap- 
plied warm. 

This  animal  is  excellent  food,  and  therefore  is  often 
^*ken,  notwithftanding  the  noxious  quality  of  the  fpines  : 
buries  itfelf  in  the  fand,  leaving  only  its  nofe  out  ; and 
trodden  on,  immediately  flrikes  with  great  force,  each 
°W  directed  with  a degree  of  judgment  that  evinces  a 
c°nfcioufnefs  in  the  animal  of  its  own  noxious  powers  f, 
^‘Uoughby  deferibes  three  fpecies  belonging  to  this  ge- 
J1*15  > the  firft  is  the  fifh  above  deferibed ; the  fecond  a 
^arger  kind,  feen  at  Rome,  with  beautiful  variegated  cq- 
°Urs  5 and  the  third  a Brazilian  fifh,  called  niqui  by  the 

natives. 
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Genus  XXII.  The  Cod  *. 

This  genus  contains  a very  numerous,  and  well  known 
tribe  of  fifties,  a confiderable  part  of  which  frequent  the 
Britijh  coafts,  and  contribute  more  largely  to  the  fub- 
fiftence  of  the  inhabitants  of  Europe,  than  any  of  thofe 
families  which  we  have  hitherto  reviewed.  Their  gene- 
ral chara&ers  are,  a fmooth  head  ; {even  flender  branchi- 
oftegous  rays  ; an  oblong  body,  covered  with  fmall  de- 
ciduous fcalcs.  The  number  and  fituation  of  the  fins  ate 
various  ; the  teeth  are  fmall,  and  numerous,  placed  up' 
on  each  jaw,  and  in  the  upper  part  of  the  mouth  f . 

The  ilated  migrations  of  moll  of  the  fdh  that  compel 
this  genus,  is  one  of  the  molt  remarkable  circumftance5 
in  their  hiltory : in  thefe  annual  voyages,  in  the  immen- 
fity  of  their  numbers,  and  in  their  focial  habits,  they  beaf 
a Itrong  analogy  to  birds  of  paffage.  The  cod,  the  had' 
dock,  and  the  whiting,  iffue  forth  in  immenfe  fnoals  frot11 
the  artic  feas,  very  early  in  the  fpring,  and  after  having 
difperfed  over  the  temperate  latitudes,  again  regularly 
return  to  their  northern  retreats  about  the  fame  time 
the  year.  The  necellity  of  procuring  food  has  been 
figned  as  the  caufe  of  their  annual  migrations  from 
artic  feas  ; and  their  retreat  thither  has  been  afcribed  t0 
the  fecurity  that  thefe  unfrequented  tratts  are  fuppme 
to  afford  them,  while  they  depofite  their  fpawn.  ^ ^ 

* Afellus  Major  Vulgaris,  Willough.  Gadus  Morhua,  Lin.,  SyiL 
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But  although  the  cod  undertakes  annual  excuriions  of 
confiderable  length,  it  ftill  may  be  regarded  as  alocalfifh  ; 
for  it  never  ventures  into  the  warmer  tracks  of  the  ocean. 
None  are  found  in  che  Mediterranean  * ; and  few  in  thofe 
parts  of  the  Atlantic  of  the  fame  latitude.  They  are  in 
greateft  perfe&ion,  and  feem  to  prefer  that  fpace  lying 
between  the  fiftieth  and  fixtieth  degrees ; fuch  as  are 
caught  beyond  it,  being  always  inferior,  both  in  quantity 
and  quality  f.  Their  grand  refort  for  centuries  paft,  has 
been  on  the  banks  of  Newfoundland,  and  other  fand  banks 
off  Cape  Breton.  That  extenfive  fiat  feems  to  be  the 
broad  top  of  a fubaqueous  mountain,  every  where  fur- 
rounded  with  a deeper  fea.  Hither  the  cod  annually  re- 
pair, in  numbers  beyond  the  power  of  calculation,  to 
feed  upon  the  worms  that  fwarm  upon  the  fandy  bottom. 
Here  they  are  taken  in  fuch  quantities,  that  they  fupply 
all  Europe  with  a confiderable  quantity  of  provifion. 
The  Engli/b  have  Pages  erected  all  along  the  fliore,  for 
falting  and  drying  them  ; and  the  fiiliermen,  who  take 
them  with  the  hook  and  line,  draw  them  as  fait  as  they 
Can  throw  them  out  J. 

This  immenfe  capture  makes  no  fenfible  diminution 
°f  their  numbers  } for  after  their  food  is  confirmed  in 
thefe  parts,  or  when  the  feafon  of  propagation  approaches, 
tney  take  their  departure  for  the  polar  feas,  where  they 
hepofit  their  roes  in  full  fecurity,  and  repair  the  walk- 
Xvhich  has  been  occafioned  by  death,  or  the  depredations  of 
their  enemies.  They  annually  make  their  appearance  on 
the  coafts  of  Iceland,  Norway,  and  Britain,  gradually 
hhninilhing  in  their  numbers,  as  they  proceed  to  the 
Z a foutb, 

Rondeletlus  de  pifcibus.  f Brltilh  Zool.  ubi  fupra. 
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fouth,  and  ceafing  altogether  before  they  advance  to  the 
ftraits  of  Gibraltar  *. 

Before  the  difcovery  of  Newfoundland,  the  great  e! 
fiflieries  of  tli<e  cod  were  on  the  coafts  of  Iceland , and  the 
weftern  illes  of  Scotland,  where  the  Englijb  reforted  in 
<jueft  of  them,  as  early  as  the  beginning  of  the  fifteenth 
century.  Our  right  of  fifhing  in  thefe  parts,  however, 
was  not  acknowledged  by  the  government  of  Denmark  f, 
till  the  reign  of  fames  I.  whofe  marriage  with  a princefe 
of  that  country,  fecured  to  his  i objects  that  indulgence 
of  which  they  availed  themfelves  fo  completely,  that 
they  had  then  a hundred  and  fifty  Ihips  employed  in  the 
Iceland  filhery. 

Even  on  the  banks  of  Newfoundland,  the  French,  Spa- 
niards, and  Portuguefe,  had  originally  a far  larger  por- 
tion of  the  fulling,  than  the  Britifh : In  1570,  the  for- 
mer nations  had  upwards  of  three  hundred  veffels  em- 
ployed in  that  trade,  when  thofe  of  the  Englijh  did  not? 
exceed  fifty  t.  Matters,  however,  have  fince  been  re- 
verfed  ; and  the  Englijh  {hipping  on  that  coaft  has  im- 
menfely  increafed  ; it  is  now  fuperior  to  that  of  any  other 
nation,  and  the  trade  is  deemed  a valuable  acceffion  to 
the  wealth  of  individuals,  as  well  as  to  the  naval  pov.’el 
of  the  empire  $. 

This  immeni'e  filhery  is  conducted  in  a tract  of  the  iea> 
agitated’  by  a perpetual  fwell,  and  involved  in  continual 

darknefs,  by  means  of  a thick  fog,  that  conftantly  hangJ 

over 


* Britiili  Znol.  f Rymer’s  fed.  xvi.  275- 

J Hackluyt’s  coll.  vbjr.  iii.  132.  .0. 
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°^er  it : The  halt  ufed  is  herring,  a fmall  fifli  called  ca- 
pelin, a {hell  fifli,  and  bits  of  fea  fowl.  The  natural  food 
°f  the  cod  is  fmall  fifh,  teftaceous  animals,  fuoh  as  crabs 
and  whelks  ; and  their  digeftive  powers  are  fo  ftrong,  that 
they  diffolve  every  fubftance  which  a voracity  almoft:  in- 
diferiminate,  leads  them  to  devour.  Their  fight  is  pro- 
bably very  imperfecl ; for  almoft  every  fmall  body  that 
1S  agitated  by  the  water,  attra&s  their  rapacity,  Hones 
*nd  pebbles  not  excepted,  for  thefe  are  often  found  ia 
*beir  ftomachs. 

The  founds  of  the  cod  filh,  are  reckoned  a great  deli— 
Cacy,  and  frequently  brought  from  Newfoundland,  falted 
UP  by  themfelves  : They  are  employed  by  the  fifliermen 
°f  Iceland,  in  making  ifinglafs  } are  obtained,  by  care- 
fully  feparating  them  from  the  back-bone,  to  which  they 
adhere  after  the  filh  is  cut  up  *, 

The  general  weight  of  the  cod  fifh  on  the  Britijh  coafis 
13  from  fourteen  to  forty  pounds  ; forne  have  indeed  been 
CaUght  near  eighty,  but  thofe  of  the  middle  fiz.e  are  mod 
efteemed  for  the  table.  Their  time  of  fpawning  is  from 
January  to  April,  when  they  depofit  their  eggs  in  rough 
r°cky  ground.  After  having  been  exonerated  of  a load 
c°ntaining  frequently  three  millions  of  young,  the  parent 
Covers  its  plumpnefs  fooner  than  almoft  any  other  fifli ; 
atld  is  caught  in  good  condition,  during  almoft  the  whole 

^turner. 

Schonfeldt  remarks  a kind  appointment  of  providence 
ln  [he  immenfe  fecundity  of  this  fifh,  and  in  that  abun- 
'W  fupply  which  it  affords  to  the  inhabitants  of  thofe 

bleak 


pll‘l.  Trapf,  1773, 


| fU'  Schot).  apud  WUlough.  paps  lU. 


bleak  and  frozen  countries,  that  are  unfit  for  the  produc- 
tion  of  grain.  The  ichthyophagi  of  thefe  barren  regions, 
fays  he,  not  only  furnifii  themfelves  with  a fubftitute 
for  bread,  by  drying  this  fifii,  but  fend  a vail  quan- 
tity of  their  furplus  ftores  to  add  to  the  fupply  of  other 
nations  *.  The  numbers  and  fertility  of  thefe  filh,  fee"1 
indeed  amply  to  juftify  the  grateful  exultations  of  this 
writer  ; for  they  are  fuch  as  will  forever  baffle  all  the 
efforts  of  man,  and  the  voracity  of  the  inhabitants  of  th3 
ocean,  to  exterminate  their  race  ; and  will  fecure  to  every 
age  an  inexhauftible  fupply  of  wholefome  provifion. 

The  cod  is  a filh  fo  well  known,  that  it  requires  not 
any  particular  defeription  ; the  colour,  which  is  common- 
ly finereous,  and  fpotted  with  yellow  on  the  back  a1'1' 
fides,  varies  much  according  to  the  age  and  refidence  01 
the  animal. 


The  Ha  clod  f. 


This  fpecies  appears  upon  thecoafisof  BritaiA  annual!)  * 

particularly  thofe  of  York/hire,  about  the  middle  of  De 

cember,  and  in  fuch  vaft  flioals,  that  they  cover  a tr^ 

frequently  of  many  miles.  They  do  not  venture  i,f 

from  the  fliore  ; when  the  fifliermen  call  their  lines  h>- 

‘leS 

yond  their  limits,  which  is  commonly  about  three  m1  ^ 


* Vide  Schonf.  apud  Willough,  page  166. 
f Gadus  iElglefinus.  Lin.  Syft.  Tcrtia  afellorura  fpecicr. 
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from  land,  they  are  feldom  any  taken.  The  larger  hadocks 
have  the  coaft  as  foon  as  they  begin  to  he  out  of  feafon, 
leaving  behind  only  the  fmaller  filh.  This  remark  is  ap- 
plicable to  all  the  fifh  that  appear  on  the  Yorkjkire  coaft, 
eXcept  the  mackrel,  which  alone  remains  after  becoming 
Unlit  for  ufe  *. 

The  hadock  is  the  moft  common  fpecies  in  the  London 
Market,  as  it  is  not  only  plenty,  but  in  feafon  during  the 
§reateft  part  of  the  year.  The  larger  filh  begin  to  roe  in 
fr’o  middle  of  November,  and  continue  fo  till  the  end  of 
January,  when  they  are  unfit  for  ufe.  Thofe  of  the 
Middle  fize  recover  about  the  beginning  of  May,  and  are 
ln  feafon  till  February  ; fuch  as  are  incapable  of  breeding 
lebiain  at  all  times  fit  for  the  table.  In  ftormy  weather 
tl0r>e  of  this  fpecies  take  the  bait ; the  filhermen  aflert, 
ftiat  they  then  ooze  in  the  bottom  of  the  fea,  and  Ihelter 
’■hernftlves  there,  till  the  agitation  of  the  water  has  ceaf- 
: In  proof  of  this,  they  allege  that  thofe  which  are 
taken  immediately  after  a ftorm,  are  covered  with  mud 
uP°n  the  back. 

The  common  fize  of  the  haddock  is  twelve  inches  in 
*°ngth,  of  a dark  colour  upon  the  back,  and  the  lkin  co- 
Vered  with  fmall  fcales.  On  each  fide  about  the  middle 
a large  black  fpot,  the  prints,  as  it  is  faid,  of  the  fin- 
“er  and  thumb  of  St.  Peter,  when  he  held  this  fpecies, 
took  the  tribute  out  of  its  mouth  : A mark  which 

Lrerftition  has  extended  to  the  whole  race  of  hadocks, 
at  Q ’ 

oce  to  atteft  and  commemorate  that  miracle  ; unfor- 

^ nately,  however,  the  haddock  is  not  the  only  filh  that 

oj.S  ^een  fuppofed  to  be  thus  diftinguilhed  by  the  marks 

tfre  apoftolic  touch  f , 

Of 

fyitifli  Zoology* 
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Of  the  fame  genus,  but  inferior  in  fize,  are  the  pouts, 
blinds,  and  poors.  The  latter  is  the  fmalleft  of  the  cod 
kind  jet  difcovered ; and  it  is  the  only  one  found  in  the 
Mediterranean.  It  is  taken  near  Marfeilles , and  in  fuck 
quantities  as  fometimes  to  prove  a nuifance.  It  feldocn 
exceeds  fix  inches  in  length,  and  is  unfit  either  for  being 
dried  or  falted  ; if  the  firft  is  attempted,  it  grows  as  hard 
as  an  horn  *.  The  whiting  is  the  mod  delicate  and 
wholefome  food  of  any  of  this  genus  ; It  appears  in  vaft 
fhoals  on  our  coafts  in  fpring,  and  is  caught  with  the  line* 
from  one  to  three  miles  from  the  land. 


'The  Coal-Fijh  f . 


All  the  fpecies  of  the  cod,  which  we  have  mentioned) 
are  diftinguifhed  by  a barb  under  the  lower  jaw  ; in  the 
coal  filh  this  is  wanting.  It  is  of  a dark  cerulean  blue> 
and  has  from  that  circumftance  obtained  its  Englijh  natne‘ 
The  eyes  are  large  and  protuberant,  and  the  upper  jav'f* 
which  in  the  common  cod  projects  beyond  the  lower,  111 
this  fpecies  is  the  fhortelt  of  the  two  J. 

The  coal  flfh  frequent  the  rocky  and  deep  coafts 
round  this  ifland,  but  are  found  in  greateft  plenty  in  c'lC 
vicinity  of  the  Orkneys , where  their  fry  conftitut6  3 


* Belon  de  pifcibus,  p.  140. 

Colfifch  Anglorum,  Cefn.  Gadua  Carbonarius,  Lin.  Syft. 

$ Will.  p.  168. 
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great  part  o'f  the  fupport  of  the  poor.  The  young  be- 
gin-to  appear  on  the  coaft  of  Yorkjhire,  in  the  month  of 
July, in  numbers  that  defy  all  computation  : They  are  at 
that  period  only  an  inch  and  a half  long  ; in  Auguft  they 
are  from  three  to  five  inches,  and  are  taken  in  vail  quan- 
tities with  the  angling  rod  ; they  are  then  reckoned  a 
Very  delicate  difti,  but  afterwards  grow  ib  coarfe,  that,  by 
the  time  they  are  a year  old,  few  people  eat  them*.  They 
are  fold  either  frelh,  or  when  falted,  in  the  counties  of 
York  and  Northumberland , at  an  inferior  price  to  the  0- 
ther  fpecies  of  cod. 


The  Hake  f . 


1 HIS  fpecies  has  only'  two  dorfal  fins  j grows  from  two 
*Q  three  feet  in  length,  and  is  of  a more  fienderlhape  than 
the  common  cod.  Its  form  fomewhat  refembles  that  of 
the  pike  ; whence  it  is  called  the  fea  pike  by  the  French 
and  Italians  J.  The  mouth  is  large,  and  furnifihed  with  a 
0l|xture  of  Ihort  and  long  teeth  ; and  the  palate,  as  is  com- 
111011  to  the  fillies  of  this  genus,  is  befet  with  iharp  fpines 
r teeth.  The  firft  dorfal  fin  has  nine  rays  ; the  fecond, 
extends  almoft  to  the  tail,  has  forty  ; the  pe£toral 
ls  are  furn iflied  each  with  twelve  rays;  and  the  ventral, 
h“-n  are  fituated  before,  are  fupported  by  feven  cartila- 
^r°L.  Iff*  A a ges  j 

Vide  Schon.  apud  Will.  p.  16). 

1 Afcllus  primus.  Will.  Gadus  Merhicius,  Lin.  Syft. 

1 ^erlnciuf,  Vide  G drier  and  Will, 
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ges  ; the  tail  is  not  forked,  but  each  ray  being  equally 
produced,  terminates  in  the  fame  ftraight  line. 

The  hake  is  found  in  abundance  on  many  of  our  coails  , 
particularly  thofe  of  Ireland,  where  there  was  formerly 
a dated  filhery  on  the  Nymph  Bank  off  iVaterford ; im- 
menfe  quantities  were  caught  there  at  the  two  fealons  of 
their  periodical  appearance,  June  and  September,  when 
fix  men  with  hooks  and  lines  frequently  killed  a thou- 
{and  filli  in  one  night ; the  produce  of  this  filhery  was 
falted  up  and  exported  to  Bilhoa  in  Spain  ; it  has,  how- 
ever, been  for  many  years  upon  the  decline,  owing  to  the 
fitli  deferting  their  wonted  ftation  *. 

This  dereliction  of  their  accuftomed  haunts,  is  not  pe- 
culiar to  the  fillies  of  this  fpecies  ; the  haddock  has  ia 
the  fame  manner  abandoned  the  coafts  of  Waterford,  and 
the  herrings  and  the  balking  {harks  have  difplayed  the 
fame  caprice,  in  relinquilhing  their  ftations  on  feveral 
parts  of  the  Britijh  Oiores.  Naturalills  have  not  yet  giv- 
en any  plaufibie  account  of  this  irregularity  in  the  mi- 
gration of  fillies  ; In  fome  inftances  it  may  be  occafione 
by  the  dole  purfuit  of  an  unufual  number  of  predator/ 
filh,  to  avoid  wliofe  voracity  they  may  be  driven  up°n 
fbores  that  they  were  formerly  unaccuftomed  to  frequent, 
a deficiency  of  the  fmaller  filh,  that  fupplied  them,  ma/» 
in  other  inllances,  have  forced  them  to  abandon  a residence, 
where  they  could  no  longer  be  fupported  ; But  the  per' 
nicious  cuftom  of  trawling,  is  perhaps  the  mofl^comnW** 
caufe  of  their  abandoning  the  ufual  flations,  becaule, 
that  means,  not  only  a great  part  of  their  fpawn  is  dem^ 
lillied,  which  was  lodged  in  the  land,  but  the  worms  a" 


* Smith’s  Hitt.  of  Waterford,  p.  461 . 
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lnfedts  "which  conflituted  their  food,  are  either  deftroyed 
by  it,  or  driven  into  deeper  water  *. 

There  are  three  varieties  of  the  hake  found  in  our 
feas,  befides  that  above  defcribed  ; the  greater  and  lef- 
fer  forked  hake,  and  the  three  forked  fpecies : The  la  ft, 
Linti&us  has  omitted  in  the  Syftem  of  Nature  ; and  the 
two  former  he  has  placed  among  the  blennies.  The 
bifurcated  hake  is  about  twelve  inches  in  length  ; the 
colour  a deep  brown,  excepting  the  colour  of  the  lips, 
which  are  fnow  white ; thefe  furrounding  a broad  fiat 
fnout,  give  the  animal  a ftrange  appearance,  fufficiently 
t'hara&eiiflic  of  the  fpecies. 


' The  Ling  f. 


T„„  fpecies  is  longer  than  the  river  pike,  being  from 
•^°ur  to  fix  feet ; the  fides  and  back  in  fome  are  olive-co- 
'oured,  in  others  cinereous  ; and  the  whole  figure  of  the 
body  nearly  refcmbles  that  of  the  fifli  laft  defcribed  : the 
"*'Pper  jaw  projedts  beyond  the  lower,  both  being  exafpe- 
!ated  with  feveral  rows  of  fliort  teeth  ; the  palate  is  arm- 
(t‘  the  fame  manner,  with  parallel  rows  of  fmall  teeth, 
bfre  and  there  interfperfed  with  a few  of  fuperior  fize, 
fifength,  and  lharpnefs  ; the  mouth  and  tongue  are  large  ; 
'IQrn  the  corner  of  the  lower  jaw  there  hangs  a Angle 
A a 2 barb 

Brit.  Zool.  Clafs  iv.  gen.  19. 
i Ajellus  longus.  Will.  Gadus  molva,  Lin.  Syft. 
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barb  about  two  inches  long  ; upon  the  back  are  two  dor- 
fal  fins,  the  hr  ft  confiftxng  of  fifteen,  and  the  fecond  of 
fixty-five  rays,  extending  like  the  anal  fin,  oppofite  near 
]y  to  the  tail ; the  peftoral  fins  are  each  fupported  by  fif' 
teen  cartilaginous  rays,  and  the  ventral  by  fix  ; the  three 
fir  ft  projecting  beyond  the  connefting  membrane,  termi- 
nate like  fpines  *. 

The  ling  abounds  more  or  lefs  upon  the  coafts  all 
round  the  Britifb  ifles  ; it  is,  however,  mol!  frequent 
near  Scilly  ifles,  and  thofe  on  the  well  of  Scotland  and  Ire- 
land, where  it  has  long  formed  a confiderable  branch  of 
commerce,  regulations  being  framed  concerning  it  fo  ear- 
ly as  the  reign  of  Edward  III  f.  The  filh  is  in  perfec 
tion  from  the  beginning  of  February  till  May  ; in  Ju«e 
they  depofit  their  fpawn  in  the  foft,  muddy  bottoms  neat 
the  mouths  of  rivers  ; about  this  time  the  males  feparate 
from  the  females,  many  of  the  former  being  caught  by 
filbermen,  without  a Angle  individual  of  the  latter. 

When  the  ling  is  in  feafon,  its  liver  is  white,  and  3' 
bounds  with  an  oil  of  an  excellent  quality  and  flavour ; 
but  as  foon  as  the  filh  becomes  out  of  feafon,  the  l‘vef 
gradually  afliunes  a red  colour,  rerembling  that  of  an  o*. 
and  it  then  produces  no  oil : The  fame  change  of  colour 
of  the  liver  is  obferveable  in  cod,  and  feveral  other  fl(heS’ 
but  not  in  a degree  fo  remarkable.  It  would  feem,  t*1-1 
this  oil  whiefi  is  lodged  in  the  cellular  membranes  of  filb65' 
returns  into  their  .blood,  and  fupports  them  during 
period  of  procreation;  a leafon  in  which  they  purfue  th' 
work  of  generation  with  fo  much  eagernefs,  thftthey11- 
gled  their  food. 


» will.  P,  1-5. 
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As  the  oil  of  this  fpecies  can  only  he  obtained  while 
the  animal  is  in  feafon,  fo  it  can  be  extracted  from  the 
liver  only  by  a flow  fire ; if  a violent  heat  be  applied  in 
fuelling  it,  a very  fmall  quantity  will  be  had  from  the 
filh,  even  in  its  greatell  perfe&ion.  Such  filh  as  are  cu- 
red for  exportation,  mud  meafure  a certain  length  from 
the  fhoulder  to  the  tail,  otherwife  they  are  not  entitled 
to  the  bounty  which  parliament  has  granted  for  the  en- 
couragement of  this  tiade  ; twenty-fix  inches  is  the  length 
°f  a fizeable  filh  ; thofe  of  inferior  dimenfions  are  called 
drizzles,  and  becaufe  incapable  of  procreation,  they 
continue  in  feafon  during  the  whole  fummer  *. 

There  is  a frefli  water  fifli  that  fomewhat  refembles  the 
ling,  called  the  burbot,  or  eel-pout  f:  it  abounds  in  the 
lake  of  Geneva,  where  it  is  called  lota,  and  is  found  alfo 
lri  feveral  of  the  rivers  in  the  north  of  England.  The 
body  is  fmooth,  foft,  and  lubricated  like  that  of  the  eel ; 
die  number  and  difpofition  of  fins,  refembles  that  of  the 
ling  : The  feafon  of  generation  in  this  fpecies  is  Decem- 
ber ; at  which  period,  though  the  body  is  fmall,  one  hun- 
dred and  twenty-eight  thoufand  ova  have  been  taken 
from  a Angle  female,  each  of  which  is  capable  of  becom- 
lng  a filh,  after  fecundation  by  the  male. 


Brit.  Zoo!,  ubi  fupra. 
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'X  HE  colour  of  this  is  a deep  olive  brown  ; in  its  lliap® 
and  (limy  covering  it  fomewhat  refembles  the  eel ; it  is. 
however,  much  iborter  and  thicker,  efpecially  towards  th® 
belly : There  are  two  different  fpecies,  the  one  with  five 
beards,  and  the  other  uniformly  with  three  ; the  forme* 
has  four  upon  the  upper  jaw  the  latter  only  two.  Front 
the  extremity  of  the  lower  jaw  in  both,  there  hangs.  ® 
beard : The  feales  of  both  kinds  are  extremely  minute » 
each  has  the  fame  number  of  fins,  and  in  the  fame  pc^' 
tion  ; they  are  diftinguilhed  by  the  fliapeof  the  two  dot' 
fal  fins  ; the  firft  rifes  a little  way  behind  the  head,  whet® 
it  is  lodged  in  a deep  furrow,  and  confifts  of  a number  0 
iliort  unconne&ed  rays, or  filaments  ; behind  this  furrow, 
the  middle  of  the  back,  rifes  the  fecond  dorfal  fin,  confi 
derably  higher  than  the  firft,  and  extending  alrooft  to  th« 
tail,  which  is  rounded  at  the  extremity  ; this  fin  is  ft‘P' 
ported  by  fifty-fix  rays,  and  the  anal  one,  oppofite  to  ^ 
by  forty-feven.  This  fpecies  grows  to  the  length  0 
nineteen  inches,  and  weighs  upwards  of  two  pounds. 

The  three-bearded  cod  is  nearly  of  the  fame  fixe  wl 
the  other,  of  which  Willoughby  reckons  it  only  a vat ^ 
ty  ; it  is,  however,  eafily  diftinguifhable,  by  having 
upper  part  of  the  body  variegated  by  a number  of 
fpots  upon  a reddilh  ground.  The  Cornijh  fi^er^c 


* Muflcla  vulgaris,  Ronu.  Sea-JLoach,  Will. 
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oave  particular  cant  phrafes,  by  which  they  imagine  they 
charm  thefe  fifties,  which  they  repeat  in  the  fame  mariner 
that  the  Sicilians  do  their  mamaffu  di  pajunu , &c.  when 
they  are  in  purfuit  of  the  fword-fith  *. 


The  <sIorJk . 


We  have  already  feen  the  fillies  of  this  genus,  polTeffing, 
hjuie  three,  others  two  dorfal  fins  ; the  fifli  now  under 
°bfervation  is  an  inhabitant  of  the  Orkney  fcas ; and  from 
having  only  one  dorfal  fin,  forms  a clafs  diftinft  from 
both.  It  is  called  by  the  inhabitants  of  Orkney  and  Shet- 
h’ld,  tufk  or  brifmac ; and  is  feldom  found  in  a lower  la- 
t'tude  than  that  of  thefe  iflands,  where  it  fwarms  in  great 
ahundance,  and  is  either  dried  or  barrelled  up  for  expor- 
tation. 

The  torfk  grows  commonly  to  the  length  of  twenty  in- 
ches,  and  to  the  depth  of  four ; the  head  is  fmall,  the 
'Tper  jaw  projecting  beyond  the  lower,  and  both  armed 
a multitude  of  fmall  teeth.  The  fifli  known  in 
"Aeden  by  the  fame  name,  is  defcribed  by  Linnaeus  with 
*hree  dorfal  fins  ; that  of  the  Orkneys , however,  has  only 
°ne  rifing  about  iix  inches  behind  the  l'nout,  and  extend - 
n§  nearly  to  the  tail  ; oppofite  to  it  is  the  anal  fin,  com- 
mencing at  the  anus,  and  reaching  the  fa  me  length ; the 

rays 


* Erit,  Zoel, 


) 
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rays  of  each  are  but  indiflin&ly  perceived,  on  account  of 
the  thicknefs  of  the  membrane  that  covers  them. 

From  the  extremity  of  the  lower  jaw  there  hangs  a 
lingle  beard  ; the  colour  of  the  head  is  dufky,  that  of  the 
fides  and  back  is  yellow,  and  of  the  belly  white ; the 
pe£toral  fins  are  brown ; the  dorfal,  caudal,  and  anal  fins? 
are  dulky,  furrounded  by  a white  margin. 


fHE  BLZNKY. 
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Section  V. 


Genus  XXV. — The  Blenny. 


rp 

A HE  generic  charaflers  of  this  tribe,  are,  a fhort,  blunt 
tQout>  a fnaooth  body,  covered  with  a glutinous  fub- 
ftance,  and  compreffed  laterally.  The  teeth  are  flender, 
and  the  ventral  fins  fmall,  fupported  only  by  two  con- 
nected rays.  The  dorfal  fir.  begins  a little  behind  the  head, 
and  reaches  the  whole  length  of  the  back.  The  fifhes  of 
this  genus  are  varioufly  claffed  by  naturalifls,  feme  of 
them  being  mingled  with  thofe  of  the  laft,  while  others 
are  claffed  with  thefea  fcorpions,  and  other  heterogeneous 
t^bes.  Linnxus  enumerates  thirteen  different  fpecies  of 
the  blenny,  only  four  or  five  of  which  are  known  to  fre- 
jjBent  ourcoafls  ; the  gattorugine,  thecrefted,  thefmooth- 
"eaded,  the  fpotted,  and  viviparous  blenny  ; all  thefe 
jaunt  the  rocky  Ihores,  and  at  low  water  are  found  un- 

tiv  the  ft°neS  am°ng  the  *ang-  They  are  extremely  ac- 
and  vivacious  ; by  means  of  their  ventral  fins  they 

of  reeP  arnong  the  rocks;  and  fome  fpecies  can  live  out 
1 *e  water  during  the  length  of  a whole  day. 

4 
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THE  GATTORUGIHg* 


Ihc  Gattorugine  *. 

’’X'hE  fpecies  lias  been  found  on  the  coaft  of  Wales  ; the 
body  is  -without  fcales,  and  lubricated  with  a {limy  Tub- 
fiance.  Towards  the  bead  it  is  thick,  gradually  dimi' 
nilhing  towards  the  tail;  the  Tides  all  along  confideiably 
compreffed.  It  is  above  of  a dufky  hue,  marked  acrois 
with  undulating  lines  ; below  of  a pale  afh  colour,  the 
ventral  and  pedloral  fins  partly  orange.  The  rays  of  all 
the  fins  of  this  fpccies  project  beyond  their  webs,  and 
have  a fpiny  appearahcee.  The  eyes  are  fituated  alrnoft 
upon  the  fummit  of  the  head,  contiguous,  and  extremely 
protuberant ; between  them  ariles  a kind  of  creft,  which 
feparates  into  four  branches,  and  which  can  be  raifed  or 
deprefled  by  the  animal  at  pleafure.  The  cirri  forming 
this  creft  are  thick  at  the  bafe,  fliarpening  towards  the 
top,  and  fetaceous  along  the  Tides  f. 

Similar  to  the  gattorugine,  is  the  crefted  blenny,  a fill* 
diftinguifhed  by  the  fame  creft-like  fin  upon  the  top 
the  head.  Its  refidenpe  is  the  fame;  for  it  is  alway3 
found  on  thp  rocky  ftiores,  where  it  probably  feeds  0(1 
crabs  and  fmall  Ihell-fifh;  the  remains  of  thofe  animal3 
being  found  in  its  ftomach  %. 

The  fraopth  blenny  refembles  the  ctefted,  alrnoft  111 
pvery  refpect,  except  that  of  the  fmoothnefs  of  its  fore' 
bead,  which  is  deilituteof  that  ere£l  fin,  the  ufe  of  whic^ 
po  naturalift  has  hitherto  pointed  out. 

* Gattorugine  Vinetiis,  Will.  Blemiius  Gattorugine,  Lin.  Syft» 

^ yid.  V/iilough.  p.  13 s.  { Brit.  Zool, 
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THE  VIVIPAROUS  33 LENNY;  j 


Vi’he  Viviparous  Blenny  *. 

fiiE  viviparous  blenny  in  its  mode  of  generation,  dif" 
fers  from  the  whole  order  of  fpinoUs  fifhes,  in  producing 
living  young.  In  confequence  of  this,  its  habits  mud  be 
confiderjbly  different.  Impregnation  mud  take  place! 
tvithin  the  body  of  the  female,  who,  like  moft  other  vi- 
viparous animals,  probably  is  diflinguifned  by  parental 
SfFe&ion  for  her  brood,  which  generally  conftds  of  two 
or  three  hundred.  The  feafon  of  her  parturition  is  a 
little  after  the  depth  of  winter ; before  impregnation  by 
the  male,  the  eggs  are  fniall,  and  of  a w'hitifh  colour;  af- 
ter that  period  they  are  gradually  increafed  in  free,  and  af- 
lame a red  appearance.  By  and  by  they  acquire  an  oblong 
lhape,  and  two  black  fpots  begin  to  announce  the  rudi- 
ments of  the  head  and  eyes  ; after  this  the  belly  and 
Vifcera  begin  to  appear  : they  are  covered  with  a milky 
pellucid  membrane,  through  which  the  intedines  are 
Icen  ; Laft  of  all,  the  tail  becomes  difeernibie,  like  a fmall 
^read,  bending  towards  the  extremity. 

During  the  whole  time  of  gedation,  the  abdomen  of 
*‘le  female  is  greatly  didended,  not  only  by  the  young 
^rood,  but  alfo  by  a white  muddy  fubdance,  which  pro- 
0ibly  fupplies  the  nafeent  family  with  food.  As  the  period 
°f  Parturition  approaches,  this  liquid  gradually  dimiuidies 
duantity,  till,  upon  the  young  attaining  their  full  fize, 
B b a is 

Muftela  marina  vivipara,  Scion.  Blennius  viviparns,  Liij.  Syft. 


Uj6  THE  VIVIPAROUS  13EENNY. 

it  almoft  wholly  difappcars,  as  if  confutned  by  the  nu- 
merous race  which  it  has  fupported  *. 

When  the  foetus  have  acquired  nearly  their  complete 
fize,  they  creep  from  place  to  place  in  the  uterus,  as  if 
attempting  to  difen-gage  themfelves  from  a ftate  of  con* 
finement,  which  is  now  no  longer  neceffary : after  par- 
turition, they  are  immediately  capable  of  fwimming  and 
following  the  mother ; and  of  fupporting  life  by  the  fame 
movements  of  the  mouth  and  gills. 

The  young  of  the  viviparous  blenny,  at  their  fir  ft  ap- 
pearance, are  about  two  inches  long  ; when  full  fized, 
they  arc  nearly  a foot.  Their  flefh  is  extremely  coarfe, 
andunfavory  ; it  is  ate  chiefly  by  the  poor,  who  fometimeS 
take  them  in  their  pregnant  ftate  ; and  leaft  their  nume- 
rous young  when  dreffed,  fliould  adhere  to  their  knife  of 
fingers,  they  take  the  female,  before  boiling,  and  ftrip 
her  of  her  young,  by  palling  the  hand  along  the  belly* 
Several  of  thefe  fifh  are  caught  in  the  river  EJk,  in  Yorb 
Jhire,  by  throwing  lines  from  the  top  of  the  bridge  f. 

* Wiliough.  p.  \iy. 
f Britiih  Zoology,  cbfs  4.  genus  ae.- 
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Division  III. — Thoracic  Fijlct, 


Section  VI. 


Genus  XXVI.— Cepala  *■. 


Wi  are  now  come  to  that  divifion  of  the  fpinous  tribes 
tcrrced  by  naturalifts  the  thoracic,  from  the  politico. 
°f  their  ventral  fins,  which  are  neither  placed  before  the 
Pe&oral,  nor  behind  them,  but  directly  under  them  up- 
°n  tha  thorax  f.  The  firft  genus  of  this  dais,  Liunams 
t(?rms  the  cepola,  in  the  latter  editions  of  his  Sjftem  of 
Mature,  fromafiihof  that  name  caught  in  the  Mcdilcrra- 
nean.  This  animal  has  an  extremely  fiender  and  tapering 
-Tiape ; the  body  being  twelve  inches  in  length,  and  fcarce- 

one  in  thicknefs : It  is  of  a Heft  colour,  and  ferni- 
lranfparent,  fo  that  the  vertebras  of  the  back  appear,  and 
an  eafily  be  numbered. 

Ihe  cepola  has  no  feales  ; the  fides  are  adorned  with  a 
^ltleal  row  of  filvery  fpots.  The  peftoral  fins  are  final], 
^nd  their  rays  fo  Haider,  that  they  are  almoil  impercep- 
‘hle.  About  an  inch  behind  the  head,  rifes  the  dorfal 
. j ’ which  is  produced  till  it  joins  the  tail,  where  it  meets 
“e  anal  fin,  which  is  about  thrice  as  broad  ; and  begins 

£0 


r«au  prima,  Rond.  Cepola  t tenia,  Lin.  Sylh 
1 ' ids  Syftmia  Nat.  ij6. 


1^8  CLPOLA.' 

fo  near  the  throat,  that  the  anus  is  fituated  a line  ft  imtnc* 
diately  below  the  angle  of  the  lower  jaw.  This  fifh  is 
fold  in  the  markets  of  Rome ; but  its  flefft,  according  to 
Rondeletius , is  ot  a very  indifferent  quality*. 

The  only  remaining  filh  of  this  genus  is  the  red  cepo- 
la,  called  by  the  Genoefc  cavagiro  f.  The  body  of  this  fpe' 
cies  is  more  flender  and  comproffed  than  that  of  the  eel . 
The  fides,  back,  and  tail,  are  of  a pale  red ; the  belly 
white,  and  the  whole  body  is  dellitute  of  feales.  f'1® 
dorfal  fin  begins  immediately  behind  the  head,  extending 
along  the  back  till  it  meets  the  anal  fin  oppofite  to  it,  :!' 
the  extremity  of  the  tail.  In  the  larger  fifltes,  thefe  fiIP 
difplay  a great  brilliancy  of  colour  ; at  the  bafe  they  ::re 
of  a beautiful  yellow,  and  at  the  top  a fine  purple.  T*16 
ventral  and  pedtoral  fins  are  placed  exactly  oppofite  19 
eacu  other,  upon  the  thorax. 

’■*  JDe  pifcibus.  f Will.  p.  Ilf* 
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Genus  XXVII. — Remora  *, 


T 

he  remora,  or  fucking  fifh  of  the  Englijh , is  about 
e,ghteen  inches  in  length,  almoft  round.  The  fkin  is 
^ftitute  of  fcales,  fmooth,  and  hard  like  leather.  The 
lcad  is  oval,  flattened,  and  broader  than  the  body : The 
1 lvs  are  of  unequal  length,  the  lower  proje&ing  beyond 
upper ; both  however  are  armed  with  fmall  fharp 
^rnaveable  teeth,  covered  by  the  lips  f.  The  two  ven* 
hns  are  united  by  a membrane ; the  peCtoral  are  of  a 
•angular  llrape,  and  two  inches  and  an  half  in  length. 
f The  bind  part  of  the  head  diftinguifhes  the  remora 
i0|n  every  other  fiih  ; it  extends  apparently  two  inches 
aPon  the  back  ; it  is  quite  fiat,  and  flriated  with  tranf- 
Veffe  lines,  like  the  palate  of  other  fifh.  It  is  with  this 
jjbt  that  the  animal  adheres  to  the  belly  of  the  white 
*ark  fo  clofely,  that  the  latter  when  taken  is  found 
lcUng  fafl.  t0  jts  fkm  t. 

* 

111  ora,  Rondel.  Echineis  Remora,  Lin.  Syft. 
j ^lJe  Guan.  llifc.  pifcium,  p.  184. 

c Tcrrey  apud  Willoughbium,  p,  1 19, 
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Genus  XXVIII — Choryph&na. 


This  genus  comprehends  twelve  fpecles  that  are  all  exo' 
tics : their  characters  are  a large  bony  head,  flat,  and 
floping  towards  the  fnout,  which  appears  ftiort  and  »u' 
tjlated,  as  if  cut  through.  The  jaws  are  obtufe,  of  3,1 
equal  length,  and  furnifiied  with  teeth ; the  palate  is  ali° 
frequently  exafperated  with  fmall  fpine-like  teeth.  The 
back  is  convex  and  carinated,  and  the  whole  body  of  * 
ppiform  lhape. 


7he  Pompilus  *. 


This  fifli  is  faid  by  Pliny , to  accompany  vefiels  for 

veral  hours  when  failing  on  their  voyage,  and  will  n0t 

leave  them  even  though  threatened  with  deftruCtion  >y 

the  failors  f.  It  is  an  inhabitant  of  the  open  fea,  and  13 

eafily  diftinguifhed  by  a broad  curved  line,  proceedh’S 

from  the  gills  to  the  tail.  Above  this  line  the  body  13 

variegated  with  a number  of  fpots  ; below  it,  towards  tbc 

belly,  the  fides  are  marked  with  tranfverfe  doted  lines  i 

Above  the  eves  is  a large  fpot  of  a gold  colour.  ^ ^ 

fins 


* Pompilus  Rond.  Idem.  Plinii. 
i Vide  Rond,  apud  Will.  p.  214. 
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fins  are  four,  two  pectoral  and  two  ventral,  befides  a 
large  dorfal  and  an  anal  fin,  each  extending  to  the  tail. 
From  its  remote  habitation  in  the  ocean,  this  fiih  is  but 
rarely  caught ; and  even  in  the  Italian  markets,  where 
it  is  fometimes  fold,  it  has  no  appropriated  name. 

Another  remarkable  fi(h  of  this  genus  is  the  hippurus, 
alfo  an  inhabitant  of  the  ocean,  and  never  found  upon 
°ur  coafts.  Rondeletius  had  an  opportunity  of  examin- 
lng  this  animal  in  Spain,  where  it  is  called  lampugo,  and 
appeared  to  him  to  be  diftinguiihed  from  the  whole  finny 
tribe  by  its  fuperior  beauty  *.  Immediately  above  the 
toftrum,  there  arifes  a large  creft-like  fin,  which  conti- 
nues uninterrupted  to  the  tail,  where  it  meets  with  a fi- 
milar  fin  upon  the  belly.  The  pe&oral  fins  are  rounded 
and  broad,  refe  ■ bling  ears  ; the  ventral  extend  the  half 
length  of  the  body.  The  mouth  is  moderately  large, 
armed  in  the  jaws,  palate,  and  tongue,  with  fmall  lharp 
teeth.  The  eyes  are  large ; the  body  covered  with  fmall 
fcaies,  and  of  a pale  blue  colour. 

The  ancient  natural  ids  believed,  that  this  animal  lay 
l‘*d  in  a dormant  Hate  during  winter,  like  the  fer* 
Pent  5 and  that  its  young  increafed  in  fize  in  a far  more 
rapid  manner  than  thofe  of  any  other  fiih.  The  Spanijh 
Hftiermen,  after  taking  the  young,  ihut  them  up  in  pools, 
Xvhere  they  pretend  that  a difference  of  their  fize  is  per- 
Ceivable  every  clay  f . The  other  filhes  of  this  genus  are 
Softly  peculiar  to  South  America,  and  are  only  known 
I the  barbarous  names  affixed  to  them  by  the  natives, 

De  pifcibns.  -f  Ariftotle  Hift.  Animal,  lib,  5.  cap.  |q. 
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Genus  XXIX.  The  Go7>j>. 


T'here  are  eight  fpecies  belonging  to  tills  family,  that 
are  enumerated  by  the  Swedijh  naturalift.  Their  common 
characters  are,  the  body  ltraight,  and  gently  compreffed; 
the  ikin  rough,  with  a thick  coat  of  fmall  imbricated  and 
deciduous  feales.  The  jaws  of  equal  length,  armed  with 
fmall,  (harp  and  immoveable  teeth.  The  dorl'al  fins  are  two  ; 
the  firft  fmall,  confiding  only  of  a few  rays,  the  fecond 
broad  and  high  ; the  pectoral  fins  are  large,  and  rounded 
at  the  ends  ; while  the  ventral  are  united,  and  have  the 
appearance  of  a funnel. 

There  are  only  two  fpecies  of  the  goby  known  to 
frequent  our  coafts,  the  black  and  the  fpotted.  The  fird 
grows  to  the  fize  of  fix  inches ; the  fecond  only  three* 
and  is  frequently  canght  in  the  flu-imp  nets  upon  our  fan- 
ny fhores  *.  Two  or  three  other  fpecies  frequent  th« 
Mediterranean  ; but  as  they  are  of  no  value,  their  habit* 
and  manners  are  but  little  known. 


* BritHh  Zoology, 
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Genus  X XX * V.he  Bull-head*. 


X his  deformed  tribe  is  diftinguiflred  bj  a large  difpro„ 
portioned  head,  much  broader  and  thicker  than  the  bo- 
dy ; the  vifage  is  rendered  flaring  and  hideous,  by  two 
large  eyes  placed  above ; and  the  whole  of  this  unfhapely 
head  is  armed  with  fpines.  Some  of  this  genus  are  in- 
habitants of  the  frefh  water,  while  others  are  peculiar  to 
the  fea.  There  are  fix  fpecies  enumerated  by  ichthy- 
ologifts. 


^Ihe  River  Goby  *, 


i-  his  fmall  fpecies  feldom  exceeds  three  inches  and  a 
half,  and  is  very  generally  found  in  all  our  clear  ftreams, 
lying  at  the  bottom,  either  under  a flone,  or  upon  the 
gravel.  It  depofits  its  fpawn  in  the  fand,  in  a receptacle 
hng  for  the  purpofe ; and  its  concern  for  its  future  pro- 
§eny  is  fuch,  that  with  reluctance  it  leaves  the  fpot  from 
^hich  it  is  to  rife.  The  frefh  water  infe£ts  are  its  food ; 
tue  pulex  aquatilis  being  frequently  found  in  its  flo- 
Hiach  f . 


The 

Cottus  Gobio,  Lin.  Syft,  BriTl-head,  Miller’s  Thumb.  Willough . , 
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THE  RIVEE  GOBY. 


The  back  is  of  a yellow  colour,  variegated  with  three 
or  four  trani'verfe  patches  of  black.  The  mouth  as  wel 
as  the  head,  is  difproportionably  large : The  peftorai  fin* 
are  broad  and  rounded ; the  ventral  extremely  1 avail, 
having  only  four  rays  *.  The  anal,  and  two  dorfal,  are 
larger  than  ufual  in  hikes  of  the  fame  fize.  There  is  a 
fpecies  found  in  the  lakes  upon  the  continent,  of  fall  an 
inferior  magnitude  to  our  river  bull- head,  and  of  a bright- 
er colour.  4 . 

The  armed  bull-head,  or  pogge,  as  it  13  called  in  1 1 

north  of  England,  is  an  inhabitant  of  the  fea,  muc  - 
larger  than  the  fpecies  noticed,  and  formidable,  as  v.<- 
as  hideous  in  its  appearance.  It  is  near  a foot  in  length , 
the  head  triangular,  and  armed  with  a number  of  fharp 
tubercles  upon  each  fide ; the  fnout  is  flat,  and  turned 
up,  armed  alfo  on  the  point  with  four  ftrong  eurvated 
pikes  ; below  the  chin  are  a number  of  uni,  forming 
copious  beard,  which  adds  to  the  threatening  rfpeft ° 
this  animal.  The  body,  from  the  head,  a confiderab 
-way  down,  is  of  an  oaagonal  fliape  ; near  the  tail  it  ® 
comes  hexagonal,  and  is  entirely  covered  with  large 
ny  fcales,  which  give  the  body  its  angular  form  *. 


* Willongh.  page  137. 


1 Willough.  page  31?.- 
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Father  Lajher  *» 


^"his  lingular  animal  is  about  half  a foot  ift  length,  and 
ln  lhape  rcfembling  the  goby  ; the  head  and  anterior  parts 
being  difproportionably  large,  the  pofterior  flender  as 
they  approach  the  tail.  It  has  no  fcales  ; but  the  lides 
are  divided  each  by  a rough  lateral  line.  The  head  is 
blackifh ; the  back  variegated  with  pale  and  black 
Patches,  placed  tranfverfely  •.  Below  the  lateral  lines,  the 
•“des  are  yellow,  and  whiten  as  they  approach  the  belly, 
^he  coverts  of  the  gills  and  the  crown  of  the  head  are 
befet  with  formidable  fpines,  by  the  ftroke  of  which 
this  fmall  filh  can  inflift  a painful  wound  j-. 

The  whole  afpect  of  this  filh  is  threatening  5 and  as  it 
■snows  the  ufe  of  its  defenlive  weapons,  it  can  increafe 
*he  terror  of  its  enemies,  by  fvvelling  the  opercula  of 
lbe  gills  and  the  cheeks  to  an  enormous  lize.  It  feems 
to  have  been  long  well  known  in  the  Mediterranean , 
[bough  not  for  its  peaceable  and  innoxious  habits  ; for  it 
ls  thus  characterifed  by  the  poet ; 

Ft  capitis  duro  nociturus  fcorpius  i£lu. 

The  fcorpion  threatening  wounds  with  its  bony  head. 

The 

f Cottus  Scorpius,  Lin.  Syft.  Father  I.qjhcr,  Will, 

■'  ^rillough.  p.  ij*. 
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The  American  fpecies  is  exactly  fimilar  to  our  own, 
and  is  frequent  in  the  Newfoundland,  feas,  where  it  is  call- 
ed fcolping.  It  abounds  alfo  on  the  coaft  of  Greenland, 
where  it  is  caught  in  deep  water  off  thefe  bold  IhoreSj 
and  conftitutes  a very  palatable  dilli  to  the  natives  t. 

j Brit.  Zool,  Claiaiv.  Gen.  %%. 
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Section  VII. 


Genes  XXXI— The  Doree  *. 


^His  fpecies  is  in  ail  parts  of  an  equal  thicknefs  ; the 
k°dy  is  extremely  deep,  and  ftrongly  compreiTed  lateral- 
ly ; fo  that  in  Hiape  it  refembles  the  flounder;  but  fwims 
er8ft,  and  not  on  the  fide.  The  head  is  flat  laterally ; 
*le  mouth  immoderately  large,  being,  together  with  the 
lead,  bigger  than  the  body.  The  eyes  correfpond  in  fize 
tth  the  head  ; the  pupil  large  and  protuberant,  and  the 
^des  yellow.  It  is  fufliciently  diflinguilhed  from  every 
otber  filb,  by  the  round  black  fpot  on  each  fide,  of  about 
t!'e  fi2e  0f  a fixpence ; a circumftance  from  which  fuperfti- 
^l0tl  has  made  the  doree  a rival  to  the  haddock,  for  the 
^°nour  of  St.  Peter's  touch,  when  he  took  the  tribute- 
rtl°ney  from  its  mouth,  by  leaving  on  its  Tides  thofe  in- 
t /nteflible  proofs  of  the  identity  of  the  filh,  the  marks  of 
a'  Apoitle’s  linger  and  thumb  f . 

®bt  if  we  are  to  believe  the  annals  of  ignorance  and 
.edu%,  the  doree  may  claim  a ftill  moi'e  ancient  ori- 
"\n  °f  the  fpots  upon  its  Tides  ; for  we  have  read  that  the 
tfl  0110  ^C‘  Chri/lopher,  ’n  wading  through  an  arm  of 
e ^ea»  over  which  he  carried  our  Saviour  while  a child, 

caught 

* y 

eus  Faber,  Lin.  Syfc,  Gal'us  marinus,  Rondel- 
' B»tUh  Zoology. 
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caught  a fifh  of  this  kind  cn  pajjant ; and  as  an  eternal 
memorial  of  the  fa£t,  left  the  impreffions  on  its  fides,  t° 
be  tranfmitted  for  the  infpeftion  of  all  poflerity  *. 

The  hideous  afpeft  of  this  fifh  long  banilhed  it  fr°m 
our  table,  till  the  celebrated  comedian  and  epicure  Qj“/! 
introduced  it.  It  required  only  his  affertion  to  make  it  3 
delicious  fifli,  and  effe&ually  to  eftablifli  its  reputation 
among  the  moil  delicate  viands  of  the  times.  It  is  ver / 
common  in  the  Mediterranean , the  Bay  oj  Bi/cay , and  °n 
the  French  coaft;  fo  when  Ovid  terms  it  rare  f,  it  m11'1 
have  been  owing  to  its  delicacy,  rather  that  its  fcarcitf- 

There  is  a fpecies  belonging  to  this  tribe  peculiar  £° 
the  Indian  feas,  termed  by  Willoughby , faber  lndicus » 0 
a very  remarkable  appearance ; the  firft  ray  of  the  do1*'1 
fin  extends  far  beyond  the  tip  of  the  tail  ; that  of  t-'t 
anal  fin  is  nearly  of  the  fame  length  ; while  the  two  pcCj 
toral  fins  feem  to  confift  only  of  a Angle  ray,  and  eX£en‘ 
almoll  to  the  tail 


Ihe  Opah  |[. 


T ills  filh  belongs  to  the  genus  of  dorees,  although  i£  ^ 

furpaffes  them  in  magnitude,  weighing  in  fome  infta"  . 

an  hundred  and  forty  pounds ; meafuring  three  or  ^ 

feet  in  length,  by  two  and  a quarter  in  depth.  1£  ,s  , 

much  compreffed  laterally,  that  its  greateft  thickne 

only  four  inches.  The  colour  of  the  opah  is  a , 
J tra1'1 


* Willough.  page  195,  where  Aldrov.  afferts,  that  it  is  frequently 
Up  in  the  Italian  churches  fo  renowned  for  fable. 

I Rants  Faber.  Vide  Halieut.  f Willough.  Append.  J> 

||  Opah,  or  King-fifh,  Phil.  Tranf.  Opah,  Brit.  Zool. 


ini  n£ 


THE  DOP.EEU 


Sag 

tranfparent  varnifh  of  fcarlet,  burnifhed  over  with  gold, 
and  befpangled  with  oblong  filver  fpots  of  different  fizes- 
The  breaft  confifted  of  a hard  bone,  refembling  in  fliape 
the  keel  of  a (hip  ; and  the  flefb  had  the  tafle  and  appear- 
ance of  beef  *. 

The  opah  has  only  been  four  or  five  times  caught  on 
the  Britijh  (bores  ; and  as  no  mention  is  made  of  it  by 
Lin  rut  us  or  Willoughby , is  probably  every  where  a rare 
fiih.  The  fins,  as  well  as  the  body,  are  of  fine  fcarlet ; 
and  from  the  high  encomiums  lavifhed  by  thofe  who 
have  feen  it,  on  its  brilliant  colours,  we  are  led  to  fup- 
pofe  that  it  is  one  of  the  moll  beautiful  of  the  tenants  of 
the  deep,  and  to  regret  its  fcarcity  f. 

* Brit.  Zoology.  -j-  Vide  Sibbald.  Hift.  Scot.  Tab.  6. 
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Genus  XXXII.— Ibt  Scorpion  *. 


The  animals  of  this  tribe  are  found  in  our  feas  ; but 
owing  to  the  paucity  of  their  numbers,  they  have  no  ap- 
propriated name  in  the  Engli/b  language  The  l'pecie3 
enumerated  by  Liniueus  are  three.  The  leller  fcorpiou 
refembles  a perch  in  its  external  figure  ; it  is  thick 
proportion  to  its  length,  and  loaded  with  an  enormous 
head,  rendered  frightful  by  the  ftrong  fpines  with  which 
it  is  befet- 

The  colour  is  a darkifh  dirty  yellow,  interfperfed  with 
brown  fpots.  The  Ik  in  is  covered  with  extremely  m1" 
uute  feales,  refembling  thofe  of  ferpents.  Above  each 
eye  is  a fmall  fin-like  creft,  as  was  obferved  in  the  bleu- 
ny ; and  at  the  apertures  of  the  noftrils  there  is  a fecofld 
pair.  Along  the  back  there  is  one  large  fin,  which,  frofl* 
its  lownefs  in  the  middle,  has  the  appearance  of  two* 
The  rays  upon  the  firft  lobe  are  lharp  and  prickly,  tho®8 
Upon  the  fecond  are  cartilaginous.  The  pectoral  fins  alf 
broad,  rounded,  and  prickly  ; each  ray  proje&uig 
beyond  the  membrahes,  and  prefenting  a large  fplfie' 
The  ventral  fins,  which  are  exadtly  oppofite  to  then5' 
have  alfo  a fpine  terminating  the  firft  ray  f. 

The  large  fcorpion  is  about  five  times  the  fiz.e  of  ^,e 
above ; the  colour  of  a deep  red,  interfperfed  with  da1^ 

foots  ; it  is  bearded  below  the  under  jaw,  and  has  tbe 
* opercul3 

a 

* Scorpssna.  Lin,  Syft.  Scorpana  Salviatii.  ■}  Willotigh.  p*  33*' 
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opercula  of  the  gills  armed  at  all  points  with  ftrong 
fpines.  Thefe  weapons  are  of  themfelves  fufficiently  for- 
midable to  thofe  employed  in  the  capture  of  this  fifh  j 
hut  they  have  been  rendered  ftill  more  frightful  by  a 
belief  that  they  are  fupplied  with  venomous  matter. 
Rondeletius  mentions  a boy  who  was  miferably  hurt  by 
attempting  to  place  one  in  his  bofom : he  is  fully  per- 
fuaded  that  the  wound  was  poifonous,  and  for  that  reafon 
mentions  a prefcription  delivered  by  the  ancients  as  its 
cure.  He  applied  the  liver  of  the  filh,  with  an  addition 
of  a bruifed  lentifcus,  to  the  wound,  and  thereby  prevent- 
ed thofe  dreadful  e Hefts  which  were  imagined  to  be  the 
Unavoidable  confequences  of  a ftroke  from  this  animal  |[» 

| Rondel,  de  pifcib.  art.  Scorpius. 
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THE  FLOUNDER. 


Genus  XXXIlI.—‘27><;  flounder. 


This  genus  comprehends  the, numerous  race  of  flat  fifo, 
which  keep  conftantly  oil  one  fide,  and  refide  at  the  bot* 
tern  of  the  water,  from  wanting  the  fwimming  bladder. 
They  make  progrefs  with  one  fide  forward,  and  are,  on 
that  account,  termed  pleuroneBes  by  the  author  of  the 
Syftem  of  Nature,  who  has  enumerated  feven  different 
fpecies  belonging  to  this  tribe.  The  generic  charafterS 
of  the  flounder  are  ftrongly  marked : The  body  is  flat, 
and  one  fide  conftantly  of  a different  colour  from  the 
other.  The  head,  as  well  as  the  reft  of  the  body,  13 
covered  with  fmail  imbricated  feales,  and  both  eyes  are 
placed  upon  the  fame  fide  of  it  *. 

The  fifties  of  this  genus  are  many  of  them  excellent 
food,  and  found  in  great  plenty  in  our  feas.  From  theif 
extreme  yoracity,  they  aie  not  difficult  to  take  with  the 
hook  and  line-  Sometimes  they  have  been  known  10 
fwallcw  the  plummet  at  the  end  of  the  founding  l1I,e* 
while  the  failors  were  taking  the  depth  of  the  water  f • 

» % 

* Guar.  Hill.  Pifcium,  p,  i8r, 
f Eritilh  Zoo),  Clafs  iv.  Gen.  94. 


Plate  “XXI. 


rLOUNDKR 


THE  KOLIBUT, 


*13 


The  Halibut  *, 


I His  fpeeies  is  called  ia  Scotland  the  turbot,  though  dif, 
ferent  from  the  filh  known  in  England  by  that  name.  It 
is  the  largeft  filh  of  the  flounder  kind,  and  is  fometimes 
iound  on  our  fliores  three  hundred  pounds  weight,  while 
thofe  in  the  feas  of  Iceland  and  Newfoundland  greatly 
exceed  even  that  fixe.  In  Greenland  they  are  alfo  caught 
of  a prodigious  bulk,  with  the  hook  and  line,  off  thefe 
hold  fhores:  There  they  are  cut  up  into  large  flips,  and 
dried  for  food  to  the  inhabitants.  The  holibut  is  alfo 
common  in  the  London  market ; but  where  there  is  fuch 
an  abundant  variety  to  choofe,  they  are  deemed  a coarfe 
Unfavourv  filh,  excepting  the  part  which  adheres  to  the 
fide  fins,  which  is  fat  and  lufeious. 

The  colour  above  is  au  obfeure  green,  bordering  upon 
black ; that  of  the  belly  a pure  white.  The  feales  are 
finall,  and  the  body  all  over  free  from  fpines  ; even  the 
edges  of  the  fins  have  no  afperity  from  the  projeftion  of 
the  rays.  The  eyes  are  upon  the  left  fide  of  the  mouth, 
and  the  right  of  the  animal.  The  fin  which  runs  along 
lhe  back,  begins  above  the  eves,  and  terminates  about 
two  inches  from  the  tail ; that  upon  the  belly  has  its 
0r>gin  about  feven  inches  from  the  point  of  the  roftrum, 
nt*  terminates  in  the  fame  manner.  There  are  two  pec« 
tQral  fins  and  fix  fmall  ones  on  the  belly  f. 

* Pleur°ne&es  Hyppogtoffus,  Iin.  Syft.  Hyppogloffus,  Rondsh 

T Vide  Will,  in  Pifcem. 
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1%e  burbot  *. 


This  fpecies  is  excellent  food,  and  grows  to  a great  iize, 
weighing  from  twenty  to  thirty  pounds.  The  fkin  is 
entirely  deftitute  of  fcales,  but  is  granulated,  and  has 
different  afperities  here  and  there  difperfed  over  it.  The 
whole  upper  part  of  the  body,  together  with  the  head 
and  fins,  is  cinereous,  and  thick  fet  with  a variety  of 
black  fpots.  The  jaws  are  not  furnifhed  with  a fingle 
row  of  teeth,  as  in  the  other  congenerous  fillies,  but  are 
exafperated  with  a vaft  number  of  fmall  ones ; as  alfo  the 
palate.  The  eyes  are  placed  on  the  left  fide,  not  fo  near 
the  edge  of  the  back,  nor  fo  clofe  to  one  another,  as  if1 
the  reft  of  the  flounders.  The  dorfal  fin  takes  its  origh1 
farther  forward  than  ufual,  beginning  near  the  upper 
part  of  the  mouth,  and  extending  till  it  nearly  reaches  the 


tail  f . 

The  turbot  fifhery  is  carried  on  to  the  greateft  extent 
on  the  north  coafts  of  England  and  of  Holland.  They  aie 
moil  fuccefsfully  caught  by  the  hook  and  line;  the  method 
praftifed  by  flaked  nets  being  very  uncertain.  ld,c 
fifhermen  of  Scarborough  are  moft  expert  in  their  bufi' 
nefs.  They  go  out  in  large  cobles,  with  three  men 
each ; and  every  fiflier  has  three  lines,  furnifhed  wi^1 
two  hundred  and  eighty  hooks  apiece.  The  lines,  befor® 
ftiootmg,  are  all  three  joined  together,  when  they  exte11 
about  three  miles,  and  are  fattened  with  buoys  and  afl 
chors.  They  are  drawn  at  every  turn  of  the  tide,  l,'e 
* rapidity 


* Pleurone&es  Maximus,  Lin.  Syft.  Le  Turbot,  Eelon. 
■j-  plough,  p.  94. 


THE  TURBOT.  Si  5 

rapidity  of  the  current  preventing  them  at  any  other 
time 

The  bait  moil:  fuccefsfully  ufed  for  all  kinds  of  ground 
fifh,  is  herring,  which  ate  caught  at  all  times  during 
winter  and  fpring  in  the  Channel.  Next  to  herrings,  the 
lelfer  lamprey  is  the  moil  approved  bate : The  latter  are 
frequently  carried  by  laud  from  Tadcajlcr , at  great  ex- 
pence ; for  though  the  flounders  of  fome  kinds  are  ex- 
tremely voracious,  they  are  l’o  remarkably  delicate  with 
regard  to  a baited  hook,  that  if  a piece  of  herring  has 
teen  twelve  hours  out  of  the  water,  they  will  not  touch 

it  f. 

Of  this  genus  there  are  no  lefs  than  ten  fpecies  known 
to  frequent  our  ihores : vix.  the  plaife,  the  common 
flounder,  the  dab,  the  fmear  dab,  the  foie,  the  fmooth  foie, 
the  pearl,  and  the  whiff : They  are  of  various  reputation 
as  an  article  of  food,  and  of  every  fize,  from  half  a pound 
to  three  hundred. 


* Brit.  Zoology. 


f Brit.  Zool,  Genus  23. 
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Genus  XXXIV. — Ch&todott. 


This  genus  confifts  of  a tribe  of  no  lefs  than  twenty- 
three  different  kinds  of  fifh,  all  of  them  entirely  exotic* 
Their  generic  characters  are,  an  oval  body,  covered  with 
very  minute  imbricated  fcales  ; a fmall  tlat  head,  with  3 
declining  roftrum  ; a Angle  dorfal  fin,  covered  with  fcales* 
and  rifing  high  above  the  back  ; two  fmall  pectoral  fins  i 
and  immediately  oppofite,  upon  the  thorax,  two  fharp 
pointed  ventral  ones.  The  tail  is  diftinft  from  the  othef 
fins,  fcaly,  and  in  fotne  bifurcated  *.  As  the  fifties 
of  this  tribe  are  in  general  inhabitants  of  a different 
hemifphere,  we  fli  all  not  tire  the  reader  with  a tedion3 
repetition  of  barbarous  names,  where  the  hiftory  of  th51 
animals  to  which  they  belong  is  altogether  unknown. 


* Guan.  Hift*  Pife.  p.  J38. 
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Section  VIII. 


Genus  XXXV. — Bhc  Gilt-head, 


i.  he  fifties  of  this  tribe  are  for  the  moft  part  inhabitants 
°f  the  South  Seas,  where  they  often  relieved  the  want  of 
the  adventurous  Captain  Cook  and  his  hungry  compa- 
nions. The  body  is  of  an  oval  fhape,  carinated,  and  co- 
vered with  very  (lender  fcales  : The  head  is  comprefied, 
fraly,  and  of  a moderate  fixe;  the  jaws  are  fnrnilhed 
tvith  teeth,  which  are  covered  by  the  lips,  the  lower  pro- 
jecting beyond  the  upper.  There  is  but  one  dorfal,  and 
one  anal  fin  ; the  pectoral  arc  placed  near  the  belly,  and 
greatly  flrarpened  towards  the  end : the  ventral  fins  are 
^nailer,  and  placed  fomewhat  behind  them. 


I’he  Lunulated  Gilt-head 


T. 

. HIS  fpecies  is  an  inhabitant  of  the  BritiJIs  coafts,  where 
^ haunts  the  bold,  rocky,  and  deep  (bores.  The  whole 
6enus  to  which  it  belongs  feed  chiefly  upon  oyflers,  and 
. tller  ftell-fifli,  which  they  comminute  with  their  (Irong 
before  they  enter  the  (lomach.  The  apparatus  of 
VoL-  HI.  E e the 

1 Anrata,  Rondelet.  Sparus  Lunula,  Lin.  Syfc. 


•21 3*  the  lonated  gilt- head. 

the  mouth  is  happily  'adapted  for  this  purpofe  ; for  they 
are  all  furniflied  with  flat  back  teeth,  refembling  the 
grinders  of  quadrupeds,  and  fulfilling  the  fame  office. 
Befides  thefe  teeth,  and  fmall  lhavp  ones  on  the  lore  part 
of  the  jaw,  the  Inner  part  of  the  mouth  is  lined  with  cer- 
tain hard  bones,  which  affift  in  the  arduous  work  of 
grinding  and  maflicating  their  hard  food  *. 

They  are  a coarfe  fiili,  and  in  modern  times  held  in  no 
great  efteem,  though  the  caprice  of  the  ancient  Romans 
fet  a high  value  upon  fuch  as  were  fed  with  the  oyftcts 
of  the  I.ucrine  lake,  perhaps  for  no  other  reafon  than 
becaufe  they  were  faftiictuable  eating  at  a certain  period 
They  feem,  from  Martial's  account,  to  have  thought 
meanly  of  thel'e  fifli  in  general  f . 

The  lunulated  gilt-head  grows  frequently  to  the  weigh1 
of  ten  pounds:  The  form  of  the  body  is  deep,  refembling 
that  of  a bream  ; the  back  is  lliarp,  and  of  a dulky  green  > 
between  the  eyes  is  a femilpoar  gold-coloured  fpot  ; tl>e 
fides  are  of  file  fame  hue,  but  tinged  with  brown  •,  at  the 
farther  angle  of  the  coverts  of  the  gills,  there  is  tl< ' 
quently  a black  fpot,  below  it  fometimes  a purple  one  P 
In  this  fpecies  the  teeth  are  covered  with  lips  ; and  t,H 
back  teeth  are  not  fo  flat  a3  in  fome  others  of  the  genOs’ 
There  is  but  a lingle  dorfal  fin,  which  itretches  a con- 
flderable  way  along  the  back,  and  has  twenty  four  rays  ’ 
the  firft  eleven  fpinous,  and  the  reft  cartilaginous : Th? 
three  former  rays  of  the  ventral  fin  are  alfo  fpinous,  30 


* Brit.  Zoolog}'. 

Non  omnis  laudem  pretiumque  meretur, 

Sod  cui  folus  erit  concha  Lucriiu  cibus.  Lib.  xiii.  Eg.  $)©• 
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tlie  others  foft.  The  peftoral  fins  are  long,  terminating 
in  an  acute  angle ; the  tail  has  feventeen  rays,  and  is 
much  forked.  In  the  winter  feafon,  the  gilt-head  is 
caught  in  great  abundance  in  the  Mediterranean , and  is 
frequently  feen  in  all  the  lifli-markets  of  Italy. 
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Genus  XXXVI. — ¥$>e  WraJJi. 

\ 


X jie  fiihes  of  this  tribe  are  diftinguifhed  by  a flat  ana 
oval  body ; fmall  imbricated  and  rei'plendent  fins  ; a com- 
preffed  head ; double  lips  covering  their  long  conic  and 
blunt  teeth.  The  coverts  of  the  gills  are  fcaly  ; the  tad 
round  ; and  one  dorfal  fin  reaching  the  whole  length  °- 
the  back,  having  a Header  fkin  extended  beyond  each 
ray  : The  anal  fin  is  diflinguilhed  by  the  fame  addition* 
The  fcari,  fo  famous  among  the  ancients,  are  of  this  ge' 
nus : they  were  deemed  fuperior  to  the  flurgeon  *■ 
Gefner  quotes  from  Galen  high  encomiums  on  the  fain- 
brity  of  their  fiefh.  Arijlotle,  Pliny,  Oppian,  and  Ovid> 
all  concur  in  a vulgar  and  unphilofophical  notion  that 
was  anciently  prevalent  concerning  the  rumination  c 
tliefe  animals : The  two  firft  of  thefe  authors  do  not  b1' 
deed  pronounce  with  confidence,  or  aflert  upon  their  oW# 
knowledge  a fa&  fo  extraordinary,  but  deliver  it  as  3 
common  opinion. 

But  whatever  ideas  the  ancients  entertained  upon  tht’ 
fubjedl,  it  is  fo  contrary  to  the  analogy  of  nature,  for  an/ 
of  this  clafs  of  the  animal  kingdom  to  chew  the  cud,  *b^£ 
it  merits  no  credit  till  confirmed  by  indubitable  experI 
ments.  After  examining  the  teeth,  throat,  and  inteftbie9 
of  the  falmon,  fcarus,  giit-head,  and  mullet,  and  all  tho^ 
fillies  that  have  been  confidered  as  ruminating,  none 

the 
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tile  requifltes  for  that  procefs  are  found  to  belong  to 
them.  Their  food  alfo  is  of  fuch  a nature,  that  after  the 
firfl  comminution  in  the  mouth,  it  has  no  farther  occa- 
fion  to  be  brought  back  there  to  undergo  a fecond  mafti- 
cation.  Pliny  indeed  afferts,  that  the  fcari  eat  grafs  and 
Weeds  ; which,  if  true,  would  give  a (hew  of  probability 
to  the  rumination  of  thefe fifties;  but  unhappily  the  fad, 
in  moil  kinds  of  thefe  fifties,  feems  as  ill  founded  as  the 
opinion  which  it  is  adduced  to  fupportf. 

Brian  feems  to  have  adopted  the  notion  of  Pliny , as 
far  as  the  food  of  the  fcarus  is  concerned ; for  he  aflerts, 
that  it  is  only  found  around  the  ifland  of  Crete,  the  fea 
in  other  parts  not  producing  the  marine  plant  upon 
which  it  fubfifts.  Gefner,  and  feveral  of  the  ancients, 
believed  that  this  fpecies,  as  well  as  fome  others,  enjoyed 
intervals  of  fteep  in  their  fubaqueous  retreats  ; an  afier- 
tion  which  receives  no  credit  from  the  conformation  of 
the  eye  ; which  being  deprived  both  of  eyelids  and  a. 
niftating  membrane,  cannot  polfibly  be  ftmt  t. 


1 he  Scar  us  ^[. 

T • , • 

-*•  his  animal  is  of  a reddilh  livid  colour,  covered  with 
^road  tranfparent  feales,  and  dillinguilhed  from  ever^ 
other  fiih,  by  certain  prominent  and  tranfverfe  appen- 
^ages  on  each  fide  of  the  tail.  The  mouth  is  not  very 
Capac.ious,  but  ftored  with  obtufe  teeth  ; thofe  upon  the 

fore 


1 Plinii.  Hift.  Nat.  ubi  fupra.  f Gefner  de  Pifcib.  p.  1019, 
7 Scarus,  Bdomi,  Labrus  Ctetenfis,  I.in.  Syft. 
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fore  part  refemblmg  the  human,  and  fitted,  as  is  fuppof- 
ed,  for  cutting  the  ftibaqueous  plants  upon  which  it 
feeds  *.  Along  the  back  there  is  a iingle  fin,  exafperat- 
ed  by  {lender  fpines.  The  belly  is  furnilhcd  with  four 
fins  : In  this  fpecies  it  is  uncommonly  large,  and  filled 
with  juicy  fea-weeds.  The  inteftines  and  liver  are  taken 
out,  with  all  the  l'eces,  and  made  into  a kind  of  fance* 
with  fait  and  vinegar,  with  which  the  flelh  of  the  fcarus 
is  drelTed  and  eaten.  This  is  itill  a favourite  repaft 
among  the  modern  Greeks  ; who,  when  they  fet  in  for  a 
debauch,  take  large  morfels  of  this  dilh,  in  order  to  give 
a more  exquifite  relilh  to  their  wine.  The  fcari  are 
caught  in  nets,  into  which  there  are  introduced  a number 
of  green  leaves  of  a certain  (hrub,  of  which  thefe  animals 
are  fond. 


The  Wrajfe  f . 


The  ufual  refidence  of  our  wrafie  is  the  deep  rocky 
ftiores,  where  it  is  taken  with  a bait ; though  its  ordk 
nary  food  is  fmall  cruftaceous  fillies.  Of  all  filb,  this  is 
moll  liable  to  vary  in  colour  ; in  fome,  it  is  of  a dirty 
red  ; in  others,  it  is  beautifully  ftriped,  efpecially  abend 
the  head,  with  the  richeft  hues  of  red,  blue,  and  yellow- 
The  lateral  lines,  oppofite  to  the  extremity  of  the  dorfid 
fin,  are  incurvated  : This  fin  is  fupported  by  twenty-h* 
rays  ; the  firft  fifteen  fpinous,  and  the  remainder  i'oft* 
The  peftoral  fins  are  large,  and  yellovv  coloured  ; each 

of 
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of  the  ventral  has  tire  heft  ray  produced  into  a long  fpine  j 
the  three  firft  rays  of  the  anal  fin  are  alfo  fpinous  *. 

The  roftrum  of  the  wraffe  is  protuberant,  and  bent  up- 
wards ; and  is  farther  lengthened  by  two  thick  flelhy 
lips,  one  of  which  projects  upwards,  while  the  other 
hangs  down.  The  teeth  are  ferrated,  the  palate  fmooth, 
while  the  lower  part  of  the  mouth  is  full  of  prickly 
teeth. 

The  wraffe  commonly  weighs  from  four  to  five  pounds: 
In  its  general  figure  it  refembles  a carp.  Their  fielh  is 
neither  palatable  nor  nutritive.  By  the  French,  as  well 
as  the  Englijh,  it  is  caiied  the  old  wife,  a name  of  which 
it  is  not  eafy  to  affign  the  origin.  There  arc  feven  or 
eight  diftinft  fpecies  of  the  wraffe  enumerated  by  Mr, 
Pennant  among  the  Britijb  fifties  ; tliefe,  however,  are 
chara&erifed  by  differences  fo  minute,  that  a particular 
defeription  of  each  would  afford  but  little  information  "f> 

* Willough,  p.  330.  f Brit.  Zool.  plafs  iv.  Gen.  zy  ' 
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Genus  XXXVII.  Scieaa. 


] he  fifties  of  this  genus  are  wholly  exotic ; and  arc 
characlerifed  by  an  oval,  compreffed  and  carinated  body  s 
The  fcales  are  very  minute,  fmooth,  and  towards  the 
back  and  belly  railed  and  loofe.  The  jaws  are  of  un- 
equal length,  furnifhed  with  a great  number  of  (harp,  in- 
curvated  teeth,  that  are  covered  by  two  thick  lips.  They 
have  a fingle  dorfal  and  anal  fin,  with  a loofe  appendage 
beyond  the  rays  : The  ventral  fins  are  placed  on  the 
thorax,  a little  behind  the  peftoral,  and  are  lharpened  at 
the  point  *.  A great  part  of  the  fillies  belonging  to  this 
genus  are  black,  and  obtained  the  names  of  fea-crows,  ra- 
vens, and  umbres,  from  the  old  naturalifts.  Some  of 
them  are  peculiar  to  the  Brazilian  coalls,  where  they  are 
cjiftinguiihed  by  the  original  Indian  names. 


lihe  Sea-  Crow  f. 


1 firs  fpecies  is  of  a black  colour,  in  ihape  refembliug  3 
perch  ; the  ventral  and  anal  fins  are  black,  as  if  dyed 
with  ink  ; the  back  variegated  with  undulating  lines,  of 

dark 


* Guam  Hid.  pile.  p.  140. 
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^ark  brown  and  blue.  The  fnout  is  fharp  ; the  mouth 
capacious,  and  hiftead  of  teeth  is  roughened  with  fmall 
afperities : around  the  roflrum  are  various  fmall  aper- 
tures; thole  of  the  noftrils  wide,  and  placed  near  the 
eyes.  On  the  back  are  two.  fins,  fo  clofely  adjoining, 
that  they  appear  Angle  and  contiguous.  The  umbre, 
a fpecies  belonging  to  this  tribe,  is  caught  in  the  Medi- 
terranean, and  fold  in  the  markets  of  Rome,  where  it  is 
ealled  ombrino. 


Vex..  Tir,  J { 
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Genus  XXXVIII.— ’the  Penh. 


i his  genus  comprehends  no  lefs  than  thirty-fix  dir" 
ferent  fpecies,  very  few  of  which  frequent  thefe  feas, 
and  their  hiftory  is  on  that  account  but  imperfectly 
known.  Only  five  kinds  bf  the  perch  are  found  in  the 
lakes  and  on  the  coafts  of  Britain  ; the  river  perch,  the 
fea  perch,  the  bade,  the  ruffe,  and  the  black  perch  *. 

Some  fpecies  of  this  tribe  have  one,  and  others  two 
aorfal  fins ; forne  have  the  tail  bifurcated,  which  in 
others  terminates  in  a ftraight  line.  The  body  is  ge- 
nerally oblong,  laterally  comprefled,  and  covered  with 
hard  feales.  The  jaws  are  of  unequal  length,  large,  and 
arcuated  ; the  teeth  are  incurvated,  and  arranged  in  fe- 
veral  rows.  The  eyes  are  large  and  protuberant,  cover- 
ed with  a nictating  membrane,  and  fituated  at  the  blink 
of  the  forehead  f . 

Thefe  animals  are  remarkably  tenacious  of  life;  feme 
of  them,  particularly  the  rivet  perch,  have  been  carried 
fixty  miles  among  ft  raw,  and  have  furvived  the  journey- 
Their  fins  are  fo  prickly,  that  they  are  laid  to  defy  the 
attacks  of  the  pike:  this,  however,  is  only  true  with  re- 
gard to  the  larger  perches,  if  it  can  be  credited  at  all  ? 
for  there  is  no  animal  which  the  pike  will  more  readily 
devour  than  a final!  perch.  From  the  eafe  with  which 
trie  river  perch  is  taken  and  tranfported,  it  has  become 

the 
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die  moft  common  inhabitant  of  our  fifh  ponds,  and  af- 
fords a very  wholefome  and  palatable  food. 


5 fhe  River  Perch  *. 


The  ancients  were  acquainted  with  this  fpecies  ; and 
among  them  it  was  deemed  one  of  the  firft  delicacies  of' 
the  table, 

Nec  te,  delicias  men  (-arum  perca,  filebo 
Amnigenos  inter  pifees  dignande  marinis.  ausonhjs. 

Rondeletius,  and  after  him  Gefner,  blames  the  phyfi- 
cians  in  his  time  for  ordering  the  river  perch  to  their 
patients  in  febrile  diforders,  after  a prefeription  of  Galen, 
who  meant  the  fea  perch,  a filh  nruqh  lighter,  as  he  al- 
leges, and  eaGer  of  digeftionf.  Experience,  however, 
has  fliewn  that  this  diftindlion  is  made  without  a differ- 
ence ; both  the  fea  and  river  kind  being  found  equally 
palatable  and  falubrious.  In  the  time  of  Willoughby  this 
prejudice  againft  the  river  perch  had  been  forgotten  : He 
approves  of  the  tafte  of  Aufonius , in  deeming  the  flclh  of 
this  animal  a great  delicacy. 

The  river  perch  is  ealily  caught  with  common  earth 
Worms,  or  ftnall  frogs,  for  a bait ; and  is  fo  voracious, 
that  the  angler,  who  falls  in  with  a fhoal  of  them,  will 
fometimes  kill  the  whole.  This  fpecies  fejdom  grows  to 
a iarge  fize,  few  being  lound  above  five  or  fix  pounds, 

F f 2 the 
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the  greater  number  being  far  inferior  even  to  that  mag- 
ni tude.  The  body  is  deep  and  oval  fhaped  ; the  feales 
rough  ; the  back  much  arched  ; the  fide  line  nearer  it 
than  tlie  belly.  A minute  description  of  a fifii  fo  common 
would  be  unnecefl'ary. 


The  Bajfc 


1 HIS  fith  is  diftinguifhed  by  an  uncommon  degree  of 
voracity,  and  hence  was  termed  a wolf  (lupus)  by  Ovidf, 
a name  generally  adopted  by  fucceeding  writers.  In  the 
fait  water  pools  of  Italy,  it  fometimes  attains  to  a prodi- 
gious fize,  and  weighs  fifteen  pounds  ; the  flelli  is  ex- 
tremely grateful  to  the  tafte:}; : In  the  lakes  they  are  fre- 
quently found  by  the  fifhermen  frozen  to  death,  as  they 
fuppole,  but  more  probably  fufFocated  by  the  exclufion  of 
the  air  from  the  furface  of  the  wrater;  a circumftance 
from  which  Willoughby  takes  occafion  to  caution  thofe 
who  keep  them  in  ponds  to  break  the  ice  frequently  du- 
ring the  continuance  of  froft  §.  This  fpccies  inhabits  in- 
difcriminately  lakes,  1 ivers,  and  the  fea  ; to  the  former, 
* however,  they  probably  afeend  from  the  fea,  for  they  do 
not  feem  to  breed  in  frefh  water. 

Upon  the  back  there  are  two  fins,  both  radiated  with 
fpincs . behind  the  anus  another  rifes  and  proceeds  to- 
wards the  tail,  flrengthened  with  fourteen  rays;  the  .three 
firfl  fpinous  : The  peftoral  and  ventral  fins  have  each  a 
mixture  of  prickly  and  cartilaginous  rays.  The  feales 

of 
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of  tills  fifli  arc  of  a middle  fize,  very  thick  fet,  and  ad- 
hering clofely  to  the  body. 

There  are  varieties  of  thisfpecies;  fome  variegated, 
with  dark  fpots,  and  others  of  an  unmixed  colour.  The 
ruffe  of  the  Englifo  belongs  to  this  genus  ; it  is  the  fmall- 
efl  of  the  tribe,  and  is  found  in  our  fireams,  where  it 
frequents  the  deepeft  parts  of  the  water,  and  is  remark- 
ably gregarious ; large  Ihoals  being  found  in  the  fame 
pool.  It  is  of  a much  more  {lender  form  than  the  percljj 
?pd  feldcm  exceeds  fix  inches  in  length. 
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Genus  XXXIX.  efhe  Stickh-lach. 

!»| -i 

X His  genus  is  readily  known  by  the  formidable  fpines 
which  rife  from  the  back  of  the  greater  part  of  fhefifn  that 
compofe  it.  There  are  eleven  fpecies  enumerated  in  the  fy- 
ftem  of  nature,  three  of  which  only  are  inhabitants  of  our  ri- 
vers and  fhores ; namely,  that  with  three ; that  with  ten,  and 
that  with  fifteen  fpincs  upon  the  back.  The  former  are  feen 
In  im'menfe  quantities  in  the  fens  of  Lincalnjhire,  and  the 
rivers  that' flow  from  them.  At  Spalding,  they  appear  once 
every  feven  or  eight  years,  in  the  Welland , where  they 
mount  the  river  in  fuch  vaft  columns,  that  they  are  nfed 
in  manuring  the  land.  An  idea  of  their  numbers  may 
be  formed,  from  a circumftance  mentioned  by  Pennant, 
of  a man  earning  four  {hillings  a-day  by  taking  and  fell** 
ing  them  to  the  farmer  at  an  halfpenny  a buftiel  *.  The 
caufe  of  thefe  temporary  migrations  of  the  {lickle-back, 
is  fuppofed  to  arife  from  the  vaft  quantities  walked  out 
of  the  fens  by  the  floods,  and  collefted  in  fome  deep  hole, 
till  overcharged  with  numbers,  they  are  obliged  periodi- 
cally to  attempt  a change  of  habitation. 

The  body  is  oblong,  compreffed,  and  frequently  co- 
vered with  rough  fcales.  The  fnout  is  long ; and  the 
mouth  thick  fet  with  fmall  granulated  teeth.  There  is 
one  dorfal,  and  one  anal  fin  ; the  pe&oral  are  fmall, 
fharp  pointed,  fituated  upon  the  thorax,  which  is  c0“ 
vered  with  Jcuta  or  bony  plates. 
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she  three-spined  stickle-back. 
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She  Tbree-Spined  Stickle. Back  *. 


This  fpecies  is  broad,  and  compreffed  laterally:  it  fel- 
dom  exceeds  two  inches  and  a half  in  length  ; is  of  an 
olive  green  upon  the  back ; the  belly  white  : In  fome 
the  throat  and  belly  are  red.  Before  the  dorfal  fin  there 
are  three  fharp  fpines  which  can  be  railed  or  deprefied  at 
pleafure  ; behind  the  anus  there  is  one,  fometimes  two, 
ftill  ftronger,  which  are  fixed  to  a bony  plate.  The  ten- 
fpined  ftickle-back  is  of  a Hill  ftnaller  fize,  and  a more 
(lender  form  ; the  fides  are  fmooth,  not  plated  as  in  the 
preceding  fpecies.  The  filters  afiert,  that  this  animal  is 
produced  fpontaneoufly,  and  from  them  fillies  of  various 
kinds  ; The  foundation  of  this  extravagant  notion,  is  their 
obferving  them  in  ponds  newly  dug,  where,  in  the  courfe 
of  a few  years,  different  fifh  have  been  found.  We  have 
already  affigned  our  reafons  for  thefe  appearances,  with* 
out  having  recourfe  to  fueh  an  ill-founded  hypothefisf. 


The  Fifteen-Spitted  S(ick!e-back  \ . 


Schonfeldt  firft  deferibed  this  animal,  which  ia  an  inha-* 
oitant  only  of  the  faa,  and  ia  much  larger  than  any  of  the 

two 

* Gafterofteus  acnleatus,  Lin.  Syft.  Stickje-back,  or  Sharping,  Will, 
f Vide  Chap.  i.  fedt.  4.  Of  the  generation  of  fifties, 

I Aculeate*  marinus  major,  Will.  Gafterofteus  Spiaadiia,  Lis,  Syft, 
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two  preceding.  The  body  is  (lender,  being  only  an  i n cti 
thick,  and  nine  long ; towards  the  tail  it  is  quadrangu- 
lar, and  extremely  final! : The  whole  (kin  is  fmooth ; 
black  upon  the  upper  part,  and  filvery  upon  the  lower. 
It  has  two  pectoral  fins,  one  dorfal,  rifing  in  a triangular 
form  from  the  middle  of  the  back  ; between  which  and 
the  head  there  are  fifteen  unconnected  fpines,  inclining  a 
little  towards  the  tail;  on  the  middle  of  the  belly  there 
are  two,  at  the  anus  one : The  fins  of  the  belly  are  want- 
ing.  The  fpecies  inhabits  the  Baltic  and  German  ocean, 
particularly  the  coafts  of  the  Netherlands  ; it  is  called 
ersfkr upper.  Willoughby  is  miftaken  in  fuppofing,  that 
if  is  never  found  on  the  coafts  of  Britain  *, 


* Ichthyolog.  p.  340* 
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Genus  XL The  Mackrel  *. 


JL  his  is  one  tribe  of  tbofe  ftioals  of  migratory  fifties,  which 
annually  vifit  our  coaft ; and  it  is  perhaps  among  the 
mcft  celebrated  of  that  clafs,  both  for  its  numbers  and 
the  delicacy  of  its  food.  They  are  gregarious  in  their 
habits ; and  while  other  fifties  continue  in  our  vicinity  all 
the  year  round,  and  proul  along  the  flrore  in  final)  sum- 
bers,  or  folitary,  thefe  in  a compaft  band  vifit  their  ac- 
cuftomed  haunts  at  ftated  leafons  with  fo  much  regula- 
rity, that  you  can  pronounce  with  certainty  the  time  of 
their  appearance. 

What  impels  the  mackrel  and  other  migratory  fifties  to 
undertake  fuch  diftant  voyages,  what  di reels  their  courfe 
and  what  fupports  them  upon  their  pafihge,  are  fubjefts 
on  which  naturalifts  have  indulged  in  all  the  licence 
of  conje&ure,  without  being  able  to  form  any  fatisfafto- 
ry  determination.  Some  have  imagined,  that  we  owe 
the  vifits  of  the  whiting,  the  haddock,  and  the  mackrel, 
rather  to  their  fears  than  their  appetite ; and  that  they 
are  driven  upon  our  coafts  in  endeavouring  to  avoid  the 
purfuit  of  their  deftroyers.  It  is,  however,  more  proba- 
ble, that  they  approach  the  fhore  in  queft  of  food,  which 
is  found  in  greater  plenty  there  than  in  the  depths  of  the 
fea+. 

Vol.  Ill*  G g jt 


* Scomba,  Rondel.  Scomba,  Scomba,  Lin.  Syft, 
t Goldiini:h’»  Nat.  Hift.  vol.  vi,  p.  326. 
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It  is  to  be  regretted,  that  the  mackrel,  though  perhaps 
the  mod  palatable  of  all  the  gregarious  fillies,  is  leaft  ufe- 
ful,  owing  to  its  extreme  tendernefs,  and  inaptitude  for 
carriage:  It  is  capable,  indeed,  of  being  preferved  by 
pickling  and  falting;  a method,  which  we  are  furprifed  to 
find  is  only  praftifed  in  Cornwall,  where  this  food  proves 
a great  relieve  to  the  poor  during  winter  *. 

The  ancient  Romans  were  juft  to  the  merits  of  this 
fifti ; for  among  them  it  was  held  in  high  efteem,  efpe- 
cially  on  account  of  the  garum , a celebrated  pickle,  that 
gave  a high  relilli  to  their  fauces,  befides  being  medici- 
nally ufefulf.  According  to  Belon,  this  precious  pickle 
is  ftill  in  falhion  at  Conflantinople.  Formerly  it  was  pre- 
pared from  different  kinds  of  fifties;  but  that  procured 
from  the  mackrel  was  deemed  preferable : The  beft  was 
made  at  Carthagena,  vafl  quantities  of  mackrel  being  ta- 
ken near  an  adjacent  ifle,  called  from  that  circumftance 
Scombraria  %. 

The  mackrel  is  eafily  taken,  by  a variety  of  baits  ; but 
the  capture  always  fucceeds  beft  during  a gentle  gale  of 
wind : a coloured  feather,  or  a piece  of  fearlet  cloth,  is 
often  found  fufficient  to  allure  thefc  dim-fighted  animals 
to  deftru&ion.  In  fpring  their  eyes  are  covered  with  a 
white  film,  which  renders  them  half  blind,  till  it  is  caft 
fome  time  in  the  fummer. 

This  fifti  is  probably  found  in  all  the  European  feas, 
being  univcrfally  known  in  that  quarter  of  the  globe.  It 
feldom  exceeds  two  pounds  weight  in  tie  common  fpecies, 
and  its  body  is  of  a very  elegant  form,  and  beautifully 

variegated 


* Borlafes  Cornwall,  p.  269. 

* Strabo,  Lib.  iii.  p.  109. 


f Plinii,  Lib.  xxxi.  cap  8, 
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variegated  with  the  fined  hues  of  green,  blue,  and  fil- 
ver  *.  The  common  mackrel  is  from  a foot  to  a foot 
and  a half;  the  body  thick,  round,  and  fielhy,  but  ta- 
pering to  a flender  point  as  it  approaches  the  tail,  which 
is  bifurcated  The  fcales  are  fo  fmall  as  to  be  hardly 
perceptible;  behind  the  anal  and  fecond  dorfal  fin  there 
are  feveral  protuberances  or  fpurious  fins,  both  above 
and  below  f:  Thefe  may  be  deemed  the  diftinguifiiing 
marks  of  this  animal,  which  is  too  well  known  to  re- 
buke a more  particular  defcription. 


The  Tunny  %, 


This  fpecies  is  well  known  in  the  Mediterranean,  which 
they  annually  enter  from  the  Atlantic  ocean  ; and  are  ta- 
ken by  the  inhabitants  of  the  coafts  of  Spain  and  Italy 
as  they  advance.  They  were  fuppofed  by  the  ancients 
to  breed  in  the  Levant,  and  Pa/us  Mcetis.  Some  of  them 
grow  to  an  immenfe  fiz.e,  weighing  above  four  hundred 
pounds;  a magnitude  which  feems  altogether  incompati- 
ble with  the  fhort  life  which  the  ancients  allotted  to  thefe 
animals  : Both  Pliny  and  A rift  otic  aflert,  that  two  years 
is  the  utrnoft  period  of  the  life  of  a tunny  §. 

A very  extenfive  tunny  fiihery  was  carried  on  by  the 
ancients  in  the  Mediterranean  ; particular  fictions  being 
G g 2 fixed 

* Britiili  Zoology,  gen.  29.  f Wfflongh.  p.  185. 

t Thor.nus,  Rondel.  Scomber  Thimmis,  Lyn.  Svft. 

5 Hift.  Acini.  Lib.  ii.  cap.  13. 
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fixed  upon  for  that  purpofe,  rear  fome  promontory*, 
where  a man  was  placed  to  give  notice  of  the  tAations  of 
the  filh,  and  warn  the  fiihermen  below.  It  is  from  one  of 
thefe  precipices,  that  the  lover  in  Theocritus  threatens  to 
leap,  with  a view  of  foftenuig  the  rigour  of  his  miftrefs’s 
cruelty  f.  The  manner  of  taking  the  tunny  in  nets,  as 
it  is  at  prefent  praftifed,  is  perhaps  fimilar  to  that  of  the 
ancients;  many  of  the  filhing  ilations  are  exa&ly  the 
fame.  The  trade  is  Hill  carried  on  to  a great  extent : 
when  taken,  the  fifties  are  cut  into  pieces  and  falted  up  in 
barrels,  in  which  {late  they  are  exported  to  all  the  neigh- 
bouring countries.  The  abdomen  is  reckoned  by  far  the 
moll  delicate  part  of  the  filh  : it  is  cut  feparately,  and 
fold  to  the  nobility  and  wealthy  citizens  of  Rome,  under 
the  name  of  taremtello  J . 

The  tunny  frequents  the  Engiijh  coafls,  but  not  in  the 
fame  numerous  fhoals  that  are  feen  in  the  Mediterra- 
nean 5.  It  is  alfo  pretty  common  in  the  lochs  on  the 
weftern  coafts  of  Scotland , where  it  comes  in  purfuit  of 
herring,  and  often  during  night  flrikes  into  the  nets,  to 
the  great  damage  of  their  owners.  In  the  morning,  when 
the  nets  are  drawn  by  the  fi(hers,  the  tunny  watches  neat 
them,  for  any  fifh  that  may  chance  to  drop  out.  The 
fiihermen  avail  themfelves  of  this  avidity  for  prey  in  the 
tunny,  and  baiting  a hook  with  a herring,  theyfeldotn 
fail  to  take  him. 

The  fleih  of  the  tunny,  when  recently  taken  and  cut 
up,  has  the  appearance  of  raw  beef ; but  after  boiling, 
turns  pale  and  taftes  like  falmon.  They  are  about  eighc 

feet 

* Thefe  were  termed  ©avvosxstrSa.  f Vide  Idyllia. 

| Vide  Salvian.  ajaid  Will.  § Britilh  Zool. 
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feet  in  length,  the  body  round,  thick,  and  flelhy ; but 
growing  flender  tow'ards  the  tail,  where  it  has  a . angular 
fhape.  The  two  fins  on  he  back  are  each  ftrengthened 
by  fourteen  ftrong  fpines  ; thofe  of  the  firft  are  capable  of 
being  deprefled,  and  folding  fo  clofely  into  a fulcus  in  the 
back,  that  they  become  imperceptible.  Behind  the  anal 
and  fecond  dorfal  fin,  there  are  a number  of  fmall  fpu- 
rious  ones  both  above  and  below. 


THE  SURMULLET; 
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Genus  XLI — 1 he  Surmullet. 


X'his  genus  comprehends  the  three  fpecies  of  mullets  $ 
all  fillies  of  the  molt  delicate  kind  : fome  of  them  were  iu 
fucli  reqtieft  among  the  Romans,  that  they  were  bought  by 
the  private  citizens  for  their  weight  of  filver.  It  was  in 
the  purchafe  of  this  fiih,  above  all  others,  that  the 
wealthy  fctiators  (hewed  their  extravagance  and  fenfuali- 
ty.  Juvenal  and  Pliny  afford  ample  teflimony  of  the 
luxury  of  their  age,  vehich,  happily  for  mankind,  has 
never  been  equalled  in  any  other  period  of  human  focie* 
ty*.  An  inltance  of  fixty-four  pounds  being  paid  for  a 
fiih  of  three  pounds  weight,  is  recorded  by  Pliny  f . 

But  the  manner  of  drefiing  and  eating  thefe  fiih,  dill 
more  than  the  extravagance  of  the  price,  {hewed  the  epi- 
curil'm  of  the  ancient  entertainments.  The  mullet 
was  not  reckoned  worth  a farthing  if  it  did  not  die  in 
the  hand  of  your  gueft.  There  was  water  kept  in  the 
eating  room  into  which  the  living  animal  was  put,  and 
from  thence  conveyed  immediately  to  the  flew,  where  it 
vvas  drefied,  which  was  al  o in  the  fame  apartment,  and 
under  the  table  ; from  thence  the  fiih  was  placed  upon  it. 

It 


* MtiHum  fex  millibus  emit,  ^quantem  fane  paribus  filfertia  libris. 
This  fum  is  equal  to  4SI.  8s.  jd.  Joy.  Sat.  xv. 

t That  of  Afmius  Celer,  a man  of  confuiar  dignity,  Vide  Lib.  xx. 
riip.  1 7. 
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It  was  cuftomary  to  put  the  mullets  into  glafs  vafes, 
that  the  company  might  be  entertained  with  the  various 
changes  of  their  rich  colours  as  they  lay  expiring  *.  It 
was  Apicius,  that  prince  of  glnttonsf,  that  firft  hit  upon 
the  ingenious  invention  of  fuffocating  them  in  the  exqui- 
fite  Carthaginian  pickle,  and  afterwards  procuring  a rich 
fauce  from  their  livers. 


The  Striped  Surmullet  J. 


1 here  are  three  fpecies  of  this  genus,  the  red  and  the 
ftriped,  which  are  fometimes  found  in  the  Britijh  feas, 
and  the  king  of  the  furmullets,  a fifh  peculiar  to  the 
Mediterranean,  and  dellitute  of  the  two  cirri  which  lianp 
from  the  chin  of  the  other  fpecies.  The  ftriped  furmullet 
is  about  fourteen  inches  in  length,  and  weighs  about  two 
pounds  and  an  half.  The  body  is  thick;  the  fnout  blunt, 
and  from  the  lower  fide  of  it  hangs  two  beards,  about  an 
inch  and  an  half  long.  The  fins  are  of  a beautiful  red, 
and  yellow  ; the  colours  of  the  body  vary  in  their  hues, 
into  a thoufand  different  Ihades,  while  the  animal  is  dying. 

* \ itrns  ollis  incluli  offeruntur,  et  obferratur  morientium  color,  quert* 
8 multas  mutationcs  lu&ante  fpiritu  vertit.  Seneca,  Nat.  cyusft.  Jib.  3, 
f Nepotum  omnium  altiflimus  gorges.  Pliny,  lib.  1.  c.  48. 
i Mullns  major,  Will.  Mullus  Suimuletus,  I,in.  Syft. 
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Genus  XLII — Ihe  Gurnard . 


The  diftinftive  characters  of  this  tribe,  called  by  Lid- 
tutus  trigla,  are,  a fcaly  body,  of  an  uniform  Ilia  pc,  com- 
preded  laterally,  and  attenuated  towards  the  tail.  The 
head  broader  than  the  body  ; and  doping  towards  the 
fnout,  where  it  is  armed  with  fpines  ; the  upper  jaw  di- 
vided, and  extending  beyond  the  lower.  The  eyes  are 
far  from  the  roftrum,  near  the  top  of  the  head  large  and 
prominent,  particularly  the  upper  margin  of  the  orbits. 
The  two  dorial  fins  are  unequal ; the  firft  fhort,  high, 
and  aculeated  ; the  fecond,  long,  doping,  and  radiated- 
The  ventral  and  peCtoral  fins  are  uncommonly  large  ; and 
from  their  bafe  there  hang  three  loofe  and  dender  appen- 
dages *. 

To  this  genus  belong*  the  dying  filh  of  the  failors,  o'r 
trigla  volans  of  Linncvus,  remarkable  for  tire  length  of 
the  pectoral  fins,  which  it  fometimes  ufes  for  the  pur- 
pofe  of  dying.  There  are  two  fpecies  of  the  gurnard 
that  participate  in  this  manner  the  powers  of  the  fea- 
thered race ; they  are  both  found  only  in  warm  lati- 
tudes, and  nature  has  probably  vouchfafed  them  this  en- 
dowment, to  enable  them  to  efcape  from  their  numerous 
purfuers  below.  It  is  a curious  fpeftacle  in  the  intra- 
tropical  regions  to  behold  a thoufand  of  thefe  ddies,  a1-^ 

darting 


Guan.  Hift.  plfc.  p.  148. 
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carting  from  their  native  element ; and  while  they  en- 
deavour to  avoid  the  purfuit  of  the  dolphin  below,  fall- 
ing into  the  power  of  enemies  ftill  more  dextrous  and  in- 
veterate in  the  aereal  element.  The  flights  of  thefe  am- 
biguous animals  are  but  l'liort  j for  as  foon  as  their  wings 
dry,  they  drop  back  into  the  i'ubjacent  waves  without 
a poffibility  of  rifing  till  they  are  again  wetted  there  : 
It  is  from  the  futiden  drying  of  their  wings,  that  they  of- 
ten fall  upon  the  decks  of  velfeis*  particularly  thofe  that 
double  the  Gape  of  Good  Hope.  Thefe  fillies  are  feen  in 
the  Mediterranean,  but  feldom  venture  farther  from  the 
line  ; none  of  thofe  that  frequent  tbe  Britijh  feas  are  ca- 
pable of  rifing  from  their  native  element  *. 


fhe  Gray  Gurnard f. 


The  colour  of  this  filh,  upon  the  back,  is  a dirty  green, 
variegated  fometimes  with  black,  but  more  frequently 
with  clay-coloured  fpots  : Below  the  lateral  line,  which 
is  remarkably  rough,  the  colours  are  more  diluted,  and 
the  white  fpots  more  frequent,  till  you  approach  the 
belly,  Which  is  filvery.  The  head  is  large,  covered  with 
bony  plates,  of  which  the  higheft  that  covers  the  top  of 
the  head,  runs  backwards*  and  terminates  in  two  iliarp 
horns  or  fpines.  The  fnout,  and  upper  part  of  the  eyes* 
are  alfo  fortified  in  the  fame  manner  by  fpines.  The 
Vol.  III.  H h jaws 

* Vide  Willough.  et  Marcgr.  de  pifeib.  Bray, 
f Gurnardus  Grifeus,  Will.  Trigla  Gurnardus,  Lin,  SyS, 
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jaws,  and  the  whole  inner  part  of  the  mouth,  are  cover- 
ed with  very  i'mall  teeth.  The  eyes  are  large  ; the  irides 
of  a filver  colour,  with  a tindlure  of  brown : The  noftrils 
are  fmall,  and  placed  on  the  fides  of  the  roftrum : On  the 
extremity  of  the  gill  covers,  is  a thick,  (harp,  and  long 
fpine.  The  firlt  dorfal  fin  confilts  of  eight  fpiny  rays i 
the  fides  of  the  three  firft  tuberculated : The  fecond  has 
nineteen  rays,  and  is  lodged,  like  the  former,  in  a groove, 
rough  on  each  fide.  The  pe&oral  fins  are  long  and  trans- 
parent, and  Supported  by  ten  rays  ; from  their  bafe  hang 
three  beards*.  The  Britijh  fillies  of  this  genus  are,  the 
tub  flfh,  the  feraphine,  the  flreaked,  the  gray,  and  red 
gurnard,  and  the  piper;  the  laft,  Rcndeletius  has  termed 
the  lyre,  on  account  of  its  bifurcated  roftrum,  which 
Somewhat  refembles  that  inftrument  among  the  ancients-. 
The  whole  of  this  genus  is  excellent  food. 


* Britiilr  Zoology,  gen.  gr. 
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Division  IV. — ■ Abdominal  Fijhes. 


Section  X. 


Genus  XLIII — l%e  Loche. 


We  are  now  come  to  the  lall  divifion  of  the  fpiuous 
fifties,  termed  by  naturalifts,  the  abdominal,  from  the  fi- 
tuation  of  their  ventral  fins,  which  are  placed  far  behind 
the  pe&oral  in  the  abdomen.  The  loche,  or  cobitis  of 
Linneeus,  which  is  placed  at  the  head  of  this  tribe,  is 
perhaps  the  raoft  unihapely  of  the  whole  race.  The 
body  is  compreftfed  laterally,  and  nearly  of  the  fame  depth 
from  the  head  to  the  tail  : It  is  deftitute  of  that  fymmet- 
ry  and  elegant  tapering  form,  which  is  charaSeriftic  of 
the  greater  part  of  fifties.  The  fcales  are  deciduous,  and 
fo  fmall  as  fcarcely  to  be  perceived.  The  back  is  mar- 
bled with  brown  fpots,  upon  a paler  ground  of  the  fame 
colour ; the  belly,  a dirty  white  *. 

Linticejis  has  five  fpecies,  that  are  peculiar  to  our  rivu- 
lets. The  loche  feldom  attains  to  the  fize  of  four  inches ; and 
Is  rendered  hideous  by  a beard  that  projects  all  round  the 
fnout.  Forbidding,  however,  as  this  animal  may  feem, 
we  are  told  our  fportfmen  fometimes  fwallow  it  down 
alive  in  a glafs  of  wine  f . 

H h a The 

f tiuan,  Hift.  Fifciuin,  p,  \ Jirkifli  ^oojcgy. 
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T.  he  body  is  fmooth  and  flippety,  and  almofl  of  equal 
thicknefs ; the  two  dorfal  and  caudal  fins  are  marked 
with  fmall  fpots,  the  latter  fomewhat  rounded,  and  barr- 
ed with  Itripes  of  black.  This  difgufting  fiih,  which 
conftantly  crawls  at  the  bottom  of  our  rivers,  is  by  fome 
reckoned  a delicate  food,  when  made  into  a kind  of 
fauce.  They  generate  commonly  in  the  month  of  April, 
among  the  long  aquatic  weeds  about  the  brink  of  (he 
riyers  f. 

f Willough.  page  165, 


/ 


AS«A« 


M5 


Genus  XLIV.  Amici. 


Of  this  gemjs  there  is  only  one  fpecies,  diftinguiflied  by 
the  baldnefs  of  the  forehead,  which  appears  as  if  excori- 
ated. The  body  is  ilender,  a little  comprefled,  and  co- 
vered with  imbricated  and  flexile  fcales ; the  head  is  bony, 
rough,  and  flattened;  the  jaws  of  equal  length,  and  fur- 
niflied  with  a number  of  fliarp  erect  teeth  ; the  tongue  is 
obtufe  ; the  palate  armed  with  two  teeth  ; near  the  eyes 
are  two  apertures  of  the  noftrils  ; and  not  far  from  them 
are  two  beards. 

There  is  only  one  dorfal  fin  riling  from  the  middle  of 
the  back,  radiated  and  Hoping  ; the  ventral  and  peftoral 
fins  are  fmall  ; the  former  placed  behind  the  equilibrium 
of  the  fifli,  in  the  abdomen.  The  tail  is  rounded,  fup- 
ported  with  rays,  and  fliort  jj. 


|j  Cum.  Gen.  Pifcium,  p.  208. 
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Genus  XLV.  Silurus  *, 


A.  VARIETY  of  exotic  fiflies  are  contained  in  this  tribe } 
that  which  we  feleft  for  defcription  is  found  in  the  Da- 
nube and  Vijlula , fometimes  in  the  Rhine,  and  the  lakes 
of  Germany.  It  grows  to  the  length  fometimes  of  fix- 
teen  feet,  and  weighs  an  hundred  and  fifty  pounds.  At 
Vienna,  Willoughby  obfervcd  them  of  this  prodigious 
bulk  f . The  belly  feems  as  if  worn  by  continual  rub- 
bing on  the  ground,  whence  it  is  probable  that  the  filurus 
frequents  the  bottom  of  the  water.  It  is  extremely  vo- 
racious, and  deftrudtive  to  other  filk  wherever  it  appears: 
by  many  it  is  commended  as  an  article  of  food,  when 
fkilfully  dreffed. 

This  animal  refembles  the  eel  in  colour,  and  that  vif- 
cous  fubftance  with  which  the  body  is  covered.  The 
belly  and  fides  are  variegated  with  large  fpots  of  black 
and  white,  and  the  whole  is  dellitute  of  fcales.  The 
head  is  broad,  and  much  flattened.  When  the  jaws  are 
open,  the  gape  of  this  filh  is  tremenduous  ; for  it  extends 
almoft  the  whole  length  of  the  head.  Before  the  eyes 
fhere  are  two  antennas,  refembling  the  feelers  of  infers, 
and  probably  deftined  to  ferve  the  fame  purpofe.  From 
the  under  lip,  there  hang  four  fimilar  feelers,  which  the 
animal  is  faid  to  call  annually 

' The 

* Silurus  Rondel.  The  Sheat-fiih,  Will. 

f Ichthyology,  page  iag,  | vide  Gefnerum  apud  Will, 


SILURUS. 


*41 

The  dorfal  fin  is  fmall,  having  only  throe  rays  ; from 
the  anus  to  the  middle  of  the  tail,  there  is  a very  long 
fin,  fupported  by  twenty  rays  ; the  pectoral  fins  have 
each  a ftrong  fpine  projecting  from  the  firft  ray,  which 
the  animal  probably  ufes  as  an  inftrument  of  defence. 


THE  TEUTIifS'. 


Genus  XL VI. — The  Teutlis. 


JL  HE  two  fpecies  which  Linn&us  has  arranged  under  this 
genus  are  both  exotic  fifties.  The  generic  charailers  are* 
a cylindrical  body,  covered  with  tuberculated  fcales, 
which  give  the  animal  fomewhat  of  an  angular  lliape. 
Thefe  fcales  are  thinly  fet,  fcarcely  imbricated,  and  are 
extremely  rough  to  the  touch.  The  head  is  broad,  flat- 
tened horizontally,  and  Hoping  towards  the  fnout,  which 
is  obtufe.  The  mouth  is  deftitute  of  teeth  ; the  eyes 
diflant  from  the  fnout,  placed  almoft  on  the  top  of  the 
head,  and  covered  with  an  entire  niilating  membrane. 
On  the  inner  fide  of  the  lips  are  innumerable  cirri,  which 
/erve  the  animal  inftead  of  teeth  *. 

A Brazilian  fifh,  termed  by  the  natives  guacari,  be- 
longs to  this  genus.  The  fins  are  in  general  fupported 
by  very  ftrong  fpines.  The  tail,  which  in  the  lower  di- 
vifion  is  about  three  inches  in  length,  and  two  in  the  up- 
per, is  fupported  by  very  ftrong  fpines.  The  whole  head 
is  covered  with  a rough  kind  of  fljell ; the  fcales  of  thd 
body  triangular,  and  arranged  in  rows,  forming  a ftrong 
coat  of  mail,  well  adapted  for  defence  f.  The  whole 
body  of  this  fifti  is  of  a fafron  colour,  diluted  towards 
the  belly,  but  deep  upon  the  Tides  and  back  j over  this 
ground  there  is  difperfed  an  innumerable  quantity  of 
fmall  brown  fpots,  refembling  milliard  feeds.  The  na- 
tive Brazilians  eat  this  fifti ; but  after  the  bulky  tegu- 
ment is  fub  trailed,  very  little  flelh  remains,  and  that  of 
no  exquifite  quality. 

* Gua».  Hill,  PilUum,  p,  rSS,  f Willoagh.  page  477. 
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Genus  XL VII. — . Salmon . 


This  family  contains  feventeen  fpecies,  many  of  which 
2re  perfe&ly  familiar  to  the  inhabitants  of  this  ifland, 
being  found  in  all  its  lakes,  rivers,  and  fhores.  The  mod 
remarkable  for  beauty  and  utility  is  the  common  falrnon, 
whole  external  figure  may  vie  in  elegance  with  that  of 
any  filh  that  fwims,  and  whole  flelh  is  well  known  over 
all  Europe  for  its  agreeable  take  arid  nutritive  quality. 

A minute  defeription  of  the  parts  of  the  common  fal- 
mon  would  be  fuperfluous.  It  is  found  over  all  the  north 
of  Europe  and  Aft  a,  from  Britain  to  Kamchatka  * ; but 
does  not  venture  into  the  warm  or  intratropical  latitudes. 
It  is  frequent  Us  far  north  as  Greenland , and  is  feen  i H 
fome  of  the  rivers  of  France  ; but  none  have  been  caught 
fo  far  fouth  as  the  Mediterranean  f . 

The  falmon  Is  an  ocean  filh,  and  therefore  is  only 
found  in  thofe  rivers  and  lakes  that  communicate  with 
the  fea.  As  the  ancient  Grecian  's  never  extended  their 
empire  fo  the  ocean,  they  were  unacquainted  with  thirf 
excellent  filh  ; arid  hence  their  language  has  no  name  to 
diflinguifli  it  J . The  extent  of  the  Roman  territory  gave 
them  many  opportunities  of  being  acquainted  with  the 
falmon ; and  in  their  language  it  has  a name  from  which 
ours  is  borrowed ; the  word  feems  to  exprefs  its  bound- 
ing  or  leaping  [j. 
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Among  feveral  nations  the  falmon  has  different  name!, 
according  to  the  age  of  the  filli.  The  ancients  diftin- 
guifhed  them  into  falmones , fariones,  and  falares,  accord- 
ing to  their  age  *.  In  England,  the  inhabitants  of  Tori- 
Jhire  call  thofe  of  the  firfl  year,  fmelts  ; of  the  fecond, 
fprods  ; of  the  third,  morts  ; of  the  fourth,  fork-tails  ; 
and  of  the  fifth,  half  filh  ; for  it  is  not  till  the  fixth  year 
that  this  animal  attains  its  fall  fize. 

There  are  falmon -filheries  in  Iceland , Norway,  and 
Lapland  f ; but  no  where  are  they  carried  on  to  greater 
extent  than  in  Britain  and  Ireland ; the  fifhery  of  Col - 
raine  in  the  latter  kingdom  being  an  inexhauftible  fund 
of  provifion  and  of  wealth. 

The  long  migrations  of  the  falmon  at  the  fpawning 
feafon  is,  perhaps,  the  moft  extraordinary  part  of  its 
hiftory.  It  annually  mounts  rivers,  fometimes  to  the 
tlitlance  of  feveral  hundred  miles,  till  it  finds  a place  in 
their  gravelly  bed,  fit  for  depofiting  the  feeds  of  a future 
family.  There  are  hardly  any  obftru&ions  which  it  will 
not  overcome,  to  attain  this  purpofe.  It  eafily  makes  its 
way  againft  the  mod  rapid  current,  and  will  leap  up  ca- 
tara&s  of  an  aftonilhing  height.  In  endeavouring  to  fur- 
mount  thefe  perpendicular  falls,  it  often  fails  in  the  at- 
tempt, and  tumbles  back  into  the  water,  and  thus  is  in 
fome  places  caught  in  bnlkets  placed  below  the  current. 

The  manner  of  depofiting  their  fpawn,  after  having 
performed  thefe  arduous  journies,  is  curious.  When  a 
proper  place  is  feleded  for  the  purpofe,  the  male  and  fe- 
2 male 

* Tcqne  inter  geminas  fpecies  neutrumq.  & utrumque, 

Qui  nec  dum  Salmo,  nec  jam  Salar,  ambiguufque ; 
ytmborum, medio  Fario,  intercepte  fub  «vo.  At'sow, 

f Haclduyt,  Voy.  I.  416, 
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511  ale  unite  in  digging  a pit  of  eighteen  inches  deep,  into 
which  the  former  eje&s  his  fmelt,  and  the  latter  her 
fpawn:  The  place  is  carefully  covered  up  with  their 
tails,  which  at  that  period  are  worn  bare.  In  this  ft  ate, 
the  fpawn  lies  buried  from  December  till  Spring,  if  not 
difturbed  by  violent  floods  ; while,  in  the  mean  time,  the 
parent  fillies  haften  back  to  purify  and  firengthcn  them- 
lelves  in  the  fea  ; for,  after  fpaWning,  they  are  lean  and 
flabby.  It  is  when  they  firft  leave  the  fea  that  they  are 
plump  and  vigorous  ; and  i'uch  as  are  in  that  condition 
have  a number  of  infe&s  adhering  to  them  above  the 
gills  *. 

About  the  latter  end  of  lyiarch,  the  ova  begin  to  ex- 
clude the  young  falmon,,  which  are  then  refufcitated,  and 
fwarm  in  numbers,  of  which  it  is  difficult  to  form  any 
idea.  They  are  then  termed  fry  in  Scotland,  and  fmelts 
in  the  fouth  of  the  ifland  ; and  they  remain  in  the  frefh 
water  till  the  arrival  of  a flood,  by  which  they  are  fwept 
down  into  the  fea.  In  June,  the  young  falmon  begin  tp 
appear  again  in  the  rivers,  in  dropping  Angle  fifli : there 
they  increafe  with  amazing  rapidity  in  fize ; for  in  June, 
when  they  appear  firft  in  the  rivers,  they  are  only  about 
a foot  or  fourteen  inches  in  length  ; and  in  ^uguft  fome 
are  feen  eight  and  nine  pounds. 

The  quick  growth  of  the  fal  con  is  by  no  means  oc- 
cafioned  by  the  voracity  of  thefe  fifh. ; for  all  the  fiiherr 
men  agree,  that  no  food  is  ever  found  in  their  ftomach. 
Perhaps  this  may  be  owing  to  a temporary  riegiedt  of 
food  about  the  feafon  of  fpawning  or  fecundation,  as  is 
the  cafe  with  the  fea-lions.  It  is  well  known  that  thp 
I i 2 angler 


* The  Icma.-e  Salmone.-e,  Lin.  Syft, 
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angler  takes  them  fuccefsfully  with  the  fly,  the  worm, 
or  fmall  iilh,  an  evident  proof  that  thefe  are  the  animals 
on  which  they  feed. 

At  Ber%v:ck  on  the  river  'Tweed,  the  capture  of  the 
falmon  is  immenfe  during  the  month  of  July.  At  that 
feaion,  they  are  failed,  and  barrelled  up  for  exportation  : 
Even  the  immenfe  confumption  of  London  not  being  able 
to  keep  pace  with  the  valt  loads  that  are  daily  taken. 

Upon  the  Tweed  there  are  above  forty  different 
fitheiies,  extending  about  fourteen  miles  up  the  river, 
which” are  rented  at  the  fum  of  5400 1.  annually:  The 
expence  of  fijhing- tackle,  fer  van  towages,  and  other  re- 
epaifnes,  amount  nearly  to  an  equal  fum;  fo  that  upwards 
ot  10,400  1.  nnift  be  obtained  by  the  different  lcflees, 
before  they  can  clear  their  expences  ; and  hence,  208,000 
falmon  muff  be  caught  there,  upon  an  average,  every 
year,  before  any  profit  can  accrue  to  the  tenants. 


The  fi thing  feafon  commences  on  the  30th  Novem- 
ber, and  ends  on  Michaelmas  day.  The  corporation  of 
Berwick  are  conferyators  of  the  fifhery,  part  of  which  be- 
longs to  that  town.  The  river  being  the  boundary  of 
the  two  nations,  the  whole  north  fide  is  Scotch  proper- 
ty 


1 he  rivers  both  of  Scotland  and  Ireland  abound  with 
thefe  fifh  ; and  a pretty  exfenfive  capture  is  made  in 
fome  ot  them.  Xhe  mode  of  preferving  them  is  nearly 
the  fame  with  that  pracfifecl  in  Berwick,  and  the  markets 
are  timilar;  tor  in  thefe.  kingdoms  they  begin  to  export 
during  the  fummer  months,  after  the  London  market  is 
fupplied.  Very  feverc  laws  were  enafted  in  Scotland 
for  the  prefervation  of  falmon.  So  late  as  the  reign  of 

James 
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James  IV.  killing  this  fifh  was  made  capital  after  the 
third  offence ; before  that  period,  the  culprit  might  re- 
deem his  life  *. 

Various  caufes  have  of  late  operated  to  the  prejudice 
of  the  Britijh  trade  in  this  important  article.  The  great 
increafe  of  the  Newfoundland  fifhery  has  reduced  the 
price  of  falmon  in  the  foreign  markets,  while  the  gradual 
jncreafe  of  knowledge  throughout  F.urope  has  led  to  a 
much  greater  relaxation  in  the  difcipline  of  the  Romijb 
church,  and  particularly  in  the  article  of  abftinence  ; a 
regimen  which  is  daily  lofing  credit  as  a fpiritual  reftor- 
ative.  And  to  thefe  circumftances  we  may  alfo  add,  the 
great  improvement  in  agriculture  that  has  every  where 
taken  place  in  thefe  kingdoms  within  the  laft  fifty  years  ; 
which,  by  the  frequent  application  of  lime  upon  the  foil, 
has  probably  greatly  diminifhed  the  number  of  falmon, 
as  well  as  of  other  river  filhes. 


The  Sea-trout  f« 


This  ipecies  is  larger  than  the  common,  and  differs  from 
it  in  its  habits  and  colour,  as  well  as  in  fize.  It  annually 
migrates  like  the  falmon,  from  the  fea ; and  after  having 
depofited  its  fpawn,  it  again  returns  to  its  favourite  refi- 
dence  in  the  ocean.  The  fhape  is  more  thick  than  that 
of  the  river-trout,  and  its  weight  fometimes  above  three 

pounds. 

* Vide  Regiam  Majeft.  Rob.  III.  cap.  7. 
t Salnio  Trutta,  Lin.  Syft,  Trutia  Saimonata,  Will, 
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pounds.  It  differs  from  the  falmon,  in  having  the  taii 
terminating  in  aftraight  line.  The  head  is  thick,  fmooth, 
and  dulky  ; the  back  is  of  the  fame  colour,  but  grows 
fainter  towards  the  (ides,  which  are  marked  with  large 
irregular  fpots  of  black.  The  flelh,  when  boiled,  is  paler 
(ban  that  of  the  falmon,  but  grateful  to  the  talle  *. 

Another  fpecies,  or  perhaps  variety,  of  the  trout,  is 
the  famlet,  the  fmalleft  of  the  kind,  and  by  fome  ac- 
counted the  fry  of  the  falmon  at  a particular  llage  of 
their  growth  : but  as  this  fpecies  remains  in  the  rivers 
after  the  departure  of  the  young  falmon,  and  is  of  a much 
fmaller  lize  than  they  are  after  their  return,  the  inference 
is  obvious,  that  it  mult  belong  to  a different  tribe.  It 
nearly  refembles  the  river-trout ; but  may  be  diftiti- 
guilhed  by  a broader  lhape ; by  its  fuperior  whitenefs, 
and  by  the  fliape  of  its  tail,  which  is  more  forked  ; and, 
laftly,  by  the  fmallnefs  of  its  lize,  which  is  much  inferior 
to  that  of  the  trout  f . 


The  River-Trout  J, 


The  common  trout  is  a fifli  univerfally  known  in  this 
ifland,  for  the  delicacy  of  its  flelh,  for  the  fport  it  affords 
to  the  angler,  and  for  the  fuperior  beauty  of  its  colours. 
The  common  fpecies  it  is  unneceffary  to  defcribe  ; but 
there  are  fome  varieties  not  unworthy  of  notice.  The 
colours  of  the  trout  vary  greatly  in  different  waters : I'1 

JjlyndvvH 

* Willough.  -f  Brit.  Zoology,  Gen.  33. 

$ Salmo  Faria,  Lin.  Syft.  A Trput,  Will. 
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Uyndivi,  a lake  of  South  Wales , are  trouts  marked  with 
red  and  black  fpots,  as  large  as  fixpences-  In  Loch 
Neagh  in  Ireland , and  Hulfe  Water  in  Cumberland , there 
are  trouts  taken  which  weigh  about  thirty  pounds. 
Thefe  are  probably  of  the  fame  fpecies  with  the.  celebrat- 
ed trout  of  the  lake  of  Geneva.  The  fize  alone  of  thefe 
fiultes  can  recommend  them  ; foe  in  tide  and  flavour  they 
are  all  inferior  to  our  common  river-trout. 

It  is  remarkable  that  neither  the  Greek  uor  Roman 
authors  make  any  mention  of  this  filh,  and  that  a fpecies 
of  l'uch  delicacy  fhould  never  have  become  a fafhionable 
difli.  In  the  Italian  rivers  the  trout  abounds,  and  in  all 
probability  did  fo  at  the  time  when  the  Romans  were 
tranfporting  oyfters  from  Sandwich  *,  and  the  livers  of 
the  fcari  from  the  coall  of  A/rica  f . But  it  was  per- 
haps owing  to  its  proximity  of  fituation,  and  to  the  eafe 
with  which  it  might  be  procured,  that  the  trout  was  de- 
fpifed  by  the  votaries  of  Epicurus , who  fcrupled  not  to 
lavifli  a large  fortune  on  a dilli  of  flammingo’s  tongues, 
and  other  infipid  rarities  J. 

It  is  the  voracity  of  the  trout  that  leads  the  way  to 
its  deftru&ion,  and  makes  it  a prey  to  the  inventions  of 
the  angler.  The  paffion  for  angling  is  fo  great,  that  in 
the  neighbourhood  of  London,  ten  pounds  a year  is  the 
fum  paid  for  the  liberty  of  filling  in  fome  of  the  adjacent 
rivers. 

But  there  is  a fmaller  fifli  in  fome  parts  more  plentiful 
than  the  trout,  which  affords  fuperior  diverfion  to  the 
fportfman,  and  that  is  the  parr,  a filh  of  remarkable 
beauty,  and  elegant  proportions.  This  beautiful  fpecies 

i5 

* Juvcn.  Sat.  iv.  141.  f Suetonius  in  Vita  Vitellii. 

1 Martial,  Lib.  xii.  Epig,  71. 
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is  a well  known  inhabitant  of  the  greateft  part  of  thofe 
pure  and  rapid  ftreams  which  defeend  from  the  moun- 
tains in  the  Highlands  of  Scotland,  where  we  have  wit- 
nefled  above  twelve  dozen  taken  with  a Angle  rod  and 
line  in  a few  hours. 


It  he  Chart- 


‘foils  fpecies  is  very  properly  denominated  the  Alpine 
charr  by  Linnzus , for  its  conftant  refidence  is  in  the 
lakes  of  the  high  and  mountainous  parts  of  Europe.  A 
few  are  found  in  fome  of  the  lakes  in  Wales,  and  in 
loch  Inch  in  Scotland ; from  which  lad  it  is  f.iid  to  mi- 
giate  into  the  Spey  to  fpawn  : Seldom,  however,  does 
this  fpecies  venture  into  any  running  ftream;  its  principal 
refort  is  in  the  cold  lakes  of  the  Lapland  Alps,  where  it 
is  fed  by  the  innumerable  larvae  of  gnats  that  infefl  thofe 
dieary  regions.  When  the  Laplanders  migrate  to  the 
diftant  lakes  during  fiunmer,  they  find  a ready  and luxu- 
rions  repaid,  in  thefe  fillies  ; which  to  them  are  extremely 
palatablc  without  any  fauce:  accnfiomed  to  temperance, 
and  exercife,  thefe  hardy  natives  are  independent  of  the 
inventions  of  epicurifmf . 

The  largeft  and  mod;  beautiful  charts  are  found  in  the 
lake  of  Wmander-Mer,  in  Wejmoreland,  where  there  are 

three 
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three  fpecies,  die  red,  and  the  gilt,  and  the  cafe-charr. 
Thefe  kinds  are  nearly  fimilar  in  their  external  appear- 
ance ; but  the  time  and  manner  of  their  fpawning  are  fo 
different,  as  to  afford  room  for  their  fpecification  into 
three  diftinft  families.  The  cafe-charr  {pawns  about 
Michaelmas , and  chiefly  in  a river  that  runs  into  the  lake 
called  the  Bratly.  The  fpawning  feafon  of  the  gilt  chart 
is  from  the  beginning  of  January  to  the  end  of  March : 
they  never  afcend  the  river  ; but  make  choice  of  a fpringy 
part  of  the  lake,  where  the  bottom  is  fmooth  and 
fandy  *. 

The  figure  of  the  charr  is  more  {lender  and  lengthened 
than  that  of  the  trout : The  colour  Jof  the  back  is  an 
olive  green,  variegated  with  fpots  of  a duiky  white,  and 
others  of  a dull  yellow.  The  belly  is  of  a pale  red,  in 
the  female  greatly  diluted,  and  approaching  to  white. 
The  whole  body  is  covered  with  very  minute  fcales  f . The 
manner  of  taking  thefe  fifties  is  with  nets  or  trammels,  as 
they  are  called,  which  are  furniffied  with  bait  to  allure 
the  fifli,  and  left  fet  for  feveral  days,  till  they  are  known 
to  enter  them. 


The  Gwiniad 


*1  his  fifli  feems  to  be  an  intermediate  fpecies  between 
the  trout  and  the  herring ; like  the  latter,  it  fuddenly 
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dies  when  taken  out  of  the  water.  In  length,  it  is  near, 
ly  a foot,  laterally  coinprefied,  has  two  fins  upon  the 
back;  the  firft  about  three  inches  from  the  fnout,  and 
lupported  by  thirteen  rays;  the  fecond,  which  is  placed 
near  the  tail,  is  thick,  fat,  and  altogether  without 
lays.  It  is  this  fpurious  fin  which  Willoughby  afiumes 
as  the  generic  mark  of  all  the  fifties  of  the  trout  kind  *. 

Tliis  filli,  like  the  charr,  is  of  an  alpine  nature,  and 
inhabits  the  lakes  of  the  mountainous  parts  of  Europe ; 
inch  as,  Switzerland,  Savoy,  Norway,  Sweden,  Lapland, 
and  Scotland : Into  the  laft  mentioned  country,  it  is  faid  to 
have  been  introduced  from  France  by  the  unfortunate  ®>ueen 
Mary ; a circumftance  rendered  probable  by  the  French 
name  vangis,  given  it  by  the  inhabitants  in  the  vicinity 
of  Lochmaben.  The  Britijh  name  of  gwiniad  is  bellowed 
upon  it  from  the  whitenefs  of  its  feales  f.  The  gwiniad 
is  a gregarious  filh ; and  approaches  the  fhores  in  vail 
lhoals  in  fummer  and  fpring,  which  are  the  feafons  in 
which  it  is  taken : In  fome  of  the  German  lakes  it  is 
caught  in  vail  abundance,  and  falted  up  for  fale  in  the 
neighbouring  towns.  The  flelh  is  infipid,  and  will  not 
preferve  for  any  time  without  fait. 

There  are  twenty-nine  different  fpecies  of  fifties  belong- 
ing to  this  genus,  of  which  nine  fpecies,  with  their  va- 
rieties, are  all  that  is  known  in  Britain, 


t Vide  Ichthyol.  p,  183; 
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Section  XI. 


Genus  XLVIIL— ^he  Pike . 


This  tribe  contains  in  it  four  fpecies  of  Britijh  fifties  5 
namely,  the  common  pike,  the  fea  pike,  the  gar,  and 
the  faury : They  are  all  diftinguiflied,  by  having  only 
one  dorfal  fin  near  the  tail ; by  a long,  {lender  body,  la- 
terally compreffed  ; and  by  the  length  of  the  lower  jaw, 
which  projedts  confiderably  beyond  the  upper.  In  gene- 
ral,  the  fnout  of  this  family  is  long,  and  flattened  hori- 
zontally ; the  fcales  are  fmall,  bony,  and  deciduous  *. 

The  moft  remarkable  part  of  the  manners  of  thefe 
fifties  is  their  voracity.  Almoft  every  kind  of  animal 
that  is  not  two  large  for  its  fwallow,  is  indifcriminately 
devoured  by  the  common  pike : even  thofe  of  its  own 
fpecies  are  facrificed  to  its  gluttony,  as  often  as  other 
food  is  wanting  to  fatiate  its  ungovernable  appetite. 
Two  in  (lances  are  mentioned  of  its  being  choaked,  by  at- 
tempting to  fwallow  animals  too  large  for  its  power  of 
deglutition:  In  the  one,  the  animal  expired  in  endea- 
vouring to  devour  a pike  nearly  of  its  own  fize  ; thfc 
other  happened  at  the  canal  at  Trentbain , where  the  pike 
feized  the  head  of  a fwan,  as  (he  was  feeding  under  wa- 
ter, and  gorged  fo  much  of  it  as  killed  them  bothf. 
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All  writers  Agree  in  afcribing  uncommon  voraci- 
ty to  thefe  animals,  and  mention  fa£ls  in  fupport  of 
it  fo  extraordinary,  as  would  feem  incredible,  were 
they  not  in  a great  meafure  confirmed  by  daily  obr 
fervation.  The  peculiar  ftructure  of  the  jaws,  which 
are  loofely  connected  together,  and  have  on  each  fide 
an  additional  bone,  like  thofe  of  the  viper,  while  it 
favours  their  voracious  inftindts,  proves  often  their  ruin, 
by  prompting  them  to  fwallow  morfels  too  large,  even 
for  that  uncommon  diftenfion  of  which  they  are  ca- 
pable. 

The  digetlive  powers  of  the  pike  are  as  remarkable 
as  its  voracity  : After  fwallowing  a fxfii  of  a fize  but  lit- 
tle inferior  to  its  own,  thofe  parts  that  have  entered  into 
the  ftomach  are  difl'olved  with  amazing  rapidity ; while 
thofe  in  the  mouth  and  throat,  which  are  yet  entire, 
make  a conftant  progrefs  downwards,  as  the  procefs  of 
digeftion  makes  way  for  them.  Hence  a fi(h,  which  is 
too  large  to  be  fwallowed  entire,  appears  for  a while  with 
its  tail  hanging  from  the  mouth  of  the  pike ; but  foon 
after  totally  difappears,  and  is  difl’olved  by  the  fiomach 
almoft  as  quickly  as  it  enters  there  *. 

From  this  extraordinary  voracity  of  the  pike,  aided 
by  fuch  uncommon  powers  of  digeftion,  he  is  by  far  the 
greateft  tyrant  cf  the  frefli  water.  He  is  fa  id  to  contend 
with  the  otter  for  his  prey,  and  fometimes  to  force  it 
from  his  mouth.  The  angler,  in  drawing  a trout,  has 
been  known  at  once  to  lofe  his  line  and  his  prize,  by  the 
■unexpedted  attack  of  one  of  thefe  plunderers.  When  we 
confider  the  numbers  and  voracity  of  thefe  animals,  it 
may  appear  ftfange  that  any  of  the  inhabitants  of  the 

frefli 


* WilJough.  p.  237. 
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frefh  water  fliould  efcape  their  devaftations.  Young 
geefe  and  ducklings,  when  they  firft  venture  into  the 
ponds,  are  often  deftroyed  by  them  : and  all  the  fmaller 
g flies  fliew  the  fame  terror  at  the  appearance  of  the  pike, 
as  the  little  birds  do  at  the  fight  of  the  hawk  or  the 
owl  *. 

The  devaftations  committed  by  the  pike  are  confider- 
ably  increafed,  by  the  great  longevity  of  that  animal  : 
If  the  accounts  of  naturalifts  can  be  credited,  the  period 
of  its  exiftence  far  exceeds  that  of  every  other  fifc,  not 
excepting  thofe  of  the  cetaceous  kinds,.  The  Poli/h  na~ 
turalift  R'zaczynjlt  mentions  one  that  reached  its  ninetieth 
year  f ; and  Gefner  gives  a print  of  a brazen  ring,  that 
had  been  affixed  to  one  that  was  caught  near  Hailhrun,  in 
the  year  1497  f . On  it  were  infcribed  thefe  words  in 
Greek  characters  ; I am  the  ffh  that  was  firjl  of  all 
put  into  this  lake  ly  the  hands  of  the  governor  of  the 
univerfe,  Frederic  11.  in  the  $th  of  October  1230.  Ac- 
cording to  this  account,  the  fiih  mull  have  been  no  lefs 
than  two  hundred  and  fixty-feven  years  of  age,  a faS  too 
extraordinary  to  be  received  on  the  evidence  adduced  for  it.- 

The  generation  of  the  pike,  from  its  being  found  in 
ponds,  where  none  were  ever  introduced,  has  been  fup- 
pofed  as  extraordinary  as  its  longevity.  Nothing,  how- 
ever, feems  more  eafy  than  to  account  for  thefe  fafts,  on 
the  well  known  principles  of  the  generation  of  fifties  : If  a 
heron  hath  devoured  their  ova,  and  afterwards  excreted 
them  while  filhing  on  one  of  thefe  ponds,  it  is  highly 
probable,  that  they  may  be  produced  from  this  original, 
in  the  fame  way  that  the  feeds  of  plants  are  known,  to  be 

dift'eminated 


* B?itilh  Zoology,-  Gen.  31. 
t-  Vids  Icon?*  pilciwiij  p.  316', 
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difieminated  *.  When  the  female  pike  is  about  to  fpawfr, 
fhe  is  faid  to  withdraw  as  much  as  pofliblefrom  the  com- 
mon haunts  of  thefe  fifties,  that  fhe  may  conceal  her  brood 
from  the  depredations  of  the  reft,  it  being  a well  known 
faft,  that  the  male  of  many  fpecies  purlues  the  female 
when  about  to  depofit  her  ova,  and  on  the  firft  oppor- 
tunity devours  them. 

When  the  pike  is  in  feafon,  its  colours  are  a very  bril- 
liant mixture  of  green,  with  bright  yellow  fpots ; the 
gills  are  then  of  a vivid  and  full  red  ; when  out  of  feafon, 
all  thefe  colours  decay  ; the  green  becomes  gray,  and  the 
yellow  fpots  grow  pale.  It  is  only  when  in  feafon  that 
their  fielb  is  eatable : it  is  then  white,  firm  and  palatable 
food.  Gefner  relates  a mod  extraordinary  method  of  ex- 
poling  them  to  fale  in  England,  which  feems  as  little  en- 
titled to  credit  as  his  account  of  their  longevity.  He 
beard,  he  alleges,  from  an  eye  witnefs,  that  the  animal’s 
bveaft  was  cut  up  about  two  inches,  to  ftiew  its  degree  of 
fatnefs,  and  if  no  purchafer  offered,  the  wound  was  in- 
flantly  iowed  up,  and  the  fifli  again  committed  to  the  pond, 
where,  by  being  rubbed  with  the  glutinous  matter  on  the 
body  of  the  tench,  it  was  foon  cured  f.  In  fome  parts 
of  England  the  pike  was  formerly  fed  in  fmall  perforated 
boxes  of  wood,  fixed  by  chains  to  the  banks  of  the  river. 
Such  floating  chells  Willoughby  declares  he  has  frequent- 
ly feen  in  a river  near  Canterbury. 

The  feafon  of  generation  among  the  pikes  is  in  March 
cr  April , according  to  the  heat  of  the  weather : their 
fertility  is  extraordinary;  an  hundred  and  forty-eight 
r thoufantl 

* Wllough,  ubi  fupra.  | Vide  Qefcer  spud  Will.  p.  238. 
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thoufand  ova  being  taken  from  a fingle  filh  caught  in  the 
Rhine , which  did  not  weigh  above  nine  pounds  *. 

This  fpecies  of  filh  is  common  in  the  lakes,  rivers,  and 
ponds,  over  the  whole  of  the  north  of  Europe-.  It  is, 
however,  mod  numerous  in  Lapland,  where  pikes  are 
faid  to  be  taken  fometimes  eight  feet  in  length  ; and  their 
exportation  for  fale  forms  a confiderable  article  of  com- 
merce. The  pike  abounds  in  moil  of  the  lakes  and  rivers 
of  Britain,  and  in  fuch  numbers  as  renders  the  common 
account  of  this  filh  being  introduced  into  England  in  the 
reign  of  Henry  VIII.  extremely  improbable  f. 

The  American  pike,  or  Efox  ojjius  of  Linnaus,  feems 
far  more  abundant  in  the  lakes  of  Canada  than  ours,  and 
forms  there  a moll  valuable  article  of  food.  It  grows 
commonly  to  the  lize  of  four  or  five  feet ; it  is  covered 
all  over  with  bony  rhomboidal  fcales,  which  render  it 
almoft  invulnerable;  but  is,  notwithftanding,  taken  by 
the  Indians  in  fuch  quantities,  that  it  forms  no  inconfi- 
derable  portion  of  their  fuflenance. 


* Leonard.  Baltnerus  spud  Will. 

f In  the  Lincolnihire  fens,  numbers  are  taken  in  femicircular 
baikets,  open  above  and  below.  The  manner  is,  by  letting  down  the 
balkct  from  the  end  of  a fen-boat,  and  as  foon  as  the  filh  is  found  to  have 
ectfred,  it  is  immediately  taken  up  into  the  boat. 
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ft  Gar  *. 


This  fifh  is  commonly  known  by  tbe  name  of  the  Tea* 
needle  : it  makes  its  appearance  in  fummer,  a little  be^ 
fore  the  mackrel,  a filh  it  refembles  in  take  as  well  as  in 
the  fpurious  fins  near  the  tail.  It  is  a long  flender  filh, 
flattened  a little  towards  the  belly,  and  quadrangular  as 
it  approaches  the  tail.  The  head  is  flat,  proje&ing  for- 
ward into  a very  long  fharp  fnout,  which  is  characleridic 
of  this  fpecies.  The  fides  a..d  belly  are  of  a bright  fil- 
very  colour  ; the  back  is  green,  marked  along  the  mid- 
dle with  a dark  purple  line ; the  fides  are  alfo  each 
diftinguiihed  by  a line  running  from  the  gills  to  the 
tail.  The  lower  jaw  proje&s  a great  way  beyond  the 
upper,  and  terminates  in  a certain  foft  fubftance : on 
both  fides  it  is  provided  with  teeth,  like  the  common 
pike  ; and  the  upper  jaw  is  moveable  as  in  the  crocodile; 
a circumftance  from  which  the  gar  is  diftinguifhed  from 
all  other  fifties,  as  well  as  by  the  fuperior  richnefs  and 
vivacity  of  its  colours  while  in  the  water. 

To  this  genus  is  commonly  referred  the  faury,  a filh 
not  enumerated  by  Linnaus , but  defcribed  by  Rondeletius 
as  an  inhabitant  of  the  Mediterranean  f.  Above  and  be- 
low the  tail  there  are  a number  of  fpurious  fins,  refem- 

bling 


* Acus  vulgaris,  Aldravand.  ECox  Beloae,  Lin.  Syft. 
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tiling  thofe  of  the  mackrel.  The  jaws  are  produced  like 
thofe  of  the  garr,  but  are  of  equal  length,  and  terminate 
in  a very  Ibarp  point.  The  upper  mandible  is  flightiy 
iucurvated,  and  the  length  of  each  is  one  inch.  The 
eyes  are  large  ; the  body  anguilliform,  but  towards  the 
tail  it  grows  fuddenly  fmall,  and  tapers  off  into  a very 
(lender  point  *.  Some  years  ago,  a Ihoal  of  thefe  fillies 
appeared  in  the  Frith  of  Forth,  and  great  numbers  were 
caft  alhore  upon  the  fands  At  Leith,  where  the  inhabitants 
called  them  Egyptian  herrings. 

* Britifn  Zoology,  genus  33. 
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Genus  XLlX — -Elops. 


T HE  faurus  is  the  only  fpecies  belonging  to  this  genus  ; 
it  is  found  in  Carolina  and  in  the  Weft  Indian  feas ; and 
in  its  external  form  nearly  refembles  the  pike.  The 
mouth  has  the  fame  extraordinary  gape 5 while  the  upper, 
as  well  as  the  lower  jaw,  is  armed  with  teeth.  The 
■ventral  and  dorfal  fins  are  fomewhat  larger  than  thofe  of 
the  common  pike,  and  alfo  placed  nearer  the  bead.  The 
anal  fin  is  has-d  by  the  tail,  which  is  bifurcated. 

The  head  of  the  faurns  is  large,  and  flattened  horizon- 
tally ; the  body  is  flender,  refembling  a lance,  and  cover- 
ed with  large  angular  fcales.  The  eyes  are  large,  orbi- 
cular, and  placed  at  a diflance  from  each  other  ; they  are 
half  covered  with  a niftating  membrane.  What  parti- 
cularly diftinguilhes  it,  is  a bony  fcale  at  the  origin  of  the 
caudal  fin,  both  above  and  below  f. 

* Elops  Saurus,  L;n.  Syft.  Saurus,  Slcan.  Jam, 
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Genus  L. — 1 he  Argentina  *. 


O?  tills  genus  there  are  two  fpecies ; the  one  peculiar 
to  the  American  feas,  termed  by  Linnxus  the  Argentina 
Carolina  ; and  the  other  found  in  the  European  and  fome- 
times  in  the  Britijh  feas.  The  European  argentine  is 
moll  frequently  feen  in  the  Mediterranean  : Willoughby, 
who  examined  one  at  Rome,  fays,  that  the  outfide  of  the 
air  bladder  confifts  of  a foiiaceous  filvery  Ikin,  which 
was  made  ufe  of  in  the  manufa&ure  of  artificial  pearl  f . 

The  fnout  of  this  fmall  fifli  is  fliarp  and  prominent ; 
the  body  round  and  tapering,  feldom  exceeding  two  inches 
in  length.  The  back  and  fides,  as  far  as  the  lateral  lines, 
are  a pale  afh  colour,  mixed  with  green : The  belly,  and 
parts  below  thefe  lines,  are  exactly  coloured  as  if  covered 
with  filver  leaf.  The  mouth  is  fmall,  without  teeth,  ex- 
cepting fome  afperities  refembling  them  upon  the  roof  of 
the  mouth,  and  the  tip  of  the  tongue.  The  eyes  are 
large  ; the  ir'rdes  filvery  ; and  on  the  forehead  is  a patch 
of  dark  purple.  The  dorfal  fin  is  placed  near  the  equili- 
brium of  the  fifti,  and  fupported  with  ten  foft  rays. 
There  are  two  pectoral,  two  ventral,  and  an  anal  fin, 
near  to  the  tail,  which  is  bifurcated. 

* Argentina  Sphyrxna,  Lin.  Syft.  Pifciculus  Romx,  Argentina  di&us, 
fyiU,  t Willough.  325. 
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Genus  LI — Alhe  Atherine  *,. 


*J[  ms  tribe  Ltnncvus  has  divided  into  two  fpecies  ; botit 
diftinguilhed  by  the  flatnefs  of  the  upper  jaw,  by  a fil- 
very  ftripe  along  the  fides,  and  by  having  fix  branchio- 
flegous  rays.  The  atherine  beft  known  on  our  coafls,  is 
very  common  near  Southampton,  where  it  is  called  a 
fmelt.  It  is  in  feafon  from  March  to  the  beginning  of 
June,  at  which  period  it  begins  to  fpawn.  It  never  de~ 
ferts  the  place;  but  may  be  taken  there  at  every  feafon, 
excepting  in  hard  froft. 

The  alherine  is  from  three  to  four  inches  in  length  ; 
and  the  body  is  femi-tranfparent,  except  where  the  fpine, 
or  the  vifccra  intercept  the  rays  of  light.  The  Ihape  of 
the  body  is  oblong,  and  (lender ; the  back  ilra'.ght ; and  the 
belly  a little  prominent.  The  belly  is  filvery  ; the  back 
variegated  with  blackilh  coloured  fpots,  which  become 
more  diicernable  after  the  feales  are  ftripped  off.  The 
mouth  is  large  ; and  its  aperture,  when  the  jaws  are  Ihut, 
feems  to  look  upwards.  The  lips  hang  down  : both  jaws, 
as  well  as  the  palate,  are  befet  with  fmall  teeth  ; and  up*, 
on  the  back  are  two  dorfal  fins. 

* Atherina  Hefpetus,  Lin.  Syft.  Pifcicutw  Anguella  V<pctiis 
Will, 
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Genus  LII. — The  Mullet  *. 


Rondeletius  has  deferibed  five  different  kinds  of  fea- 
mullets,  which  do  not  feem  to  be  any  thing  more  thaq 
.varieties  of  the  fame  fpecies  : Linuaus  enumerates  only 
two  ; the  fea-mullet,  and  the  white.  The  former  is  taken 
both  off  the  h.nglijh  and  Scotch  coails.  It  is  covered  all  over 
with  large  feales  ; the  teeth  are  all  placed  upon  the  tongue 
and  palate.  The  back,  which  is  of  a dirty  green,  is 
flightly  incurvated  ; while  the  belly  projects  more  confi- 
derably,  and  is  of  a pure  white.  The  upper  part  of  the 
filh  is  curioufly  variegated  with  white  and  black  lines, 
proceeding  in  a parallel  direction,  from  the  head  to  the 
tail  : The  feales  are  alfo  arranged  in  rows  parallel  to  each 
other;  and  in  the  fame  dire&ion.  There  are  two  dorfal 
fins  ; the  firit  fupported  by  fpinous,  and  the  fecond  by 
foft  rays  ; the  tail  is  bifurcated  f. 

The  refidence  of  the  mullet  is  the  fandy  fiioals  and 
bays,  into  which  there  is  an  inlet  of  frefh  water : In  fuch 
fituations,  they  are  found  all  round  the  fliores  of  Great 
Britain , where  they  leave  the  fand  all  marked  with 
round  holes,  the  traces  of  their  digging,  for  they  keep 
conftantly  rooting  like  hogs  among  the  mud.  When 
furrounded  by  a net,  the  whole  flioal  frequently  efcapes 
by  leaping  over  it ; one  attempting  this  mode  of  efcape, 
?nd  fucceeding,  is  immediately  followed  by  all  the  reft  f.« 

The 


* Mugil  Cephalus,  Lin,  Syft.  Mullet,  Willough. 
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The  mullets  are  in  great  plenty  in  the  Mediterranean, 
and  along  the  fouthern  coafts  of  F ranee.  Jn  a certain 
lake  near  Martegues , in  the  fouth  of  France,  there  are  valt 
fnoals  which  enter  there  during  fpring,  the  feafon  of  co- 
pulation among  thefe  fifhes ; after  impregnation  they  re- 
turn to  the  fea,  but  are  intercepted  by  weres  of  reeds. 

Of  the  milts  and  roes  of  the  mullet,  the  famous  Bo- 
targo  of  the  Italians  is  made  up.  The  materials  are  ta- 
ken out  entire,  and  for  a few  hours  covered  up  with  fait ; 
afterwards  they  are  prefftd  between  two  boards,  dried  in 
the  fun  for  about  a fortnight,  when  they  are  fit  for  ufe. 
This  compolition  is  faid  to  brace  a weak  ftoniach,  and  to 
give  an  exquifite  relifh  to  wine,  when  ate  before  drink* 
ing. 

The  food  of  the  mullet  is  mud,  or  fea-weed ; it 
never  attempts  to  devour  any  fifh.  The  flr-fh  of  this 
animal  is  palatable,  though  at  prefent  not  a fafbionable 
dilh  ; its  flavour  greatly  depends  on  the  ground  where  it 
is  fed  ; if  among  mud,  it  confiantly  taftes  and  fmells  of 
that  kind  of  food. 

According  to  Gefner*,  the  mullets  are  the  moft  fala- 
cious  of  all  animals ; the  male  purfuing  the  female  even 
after  Hie  is  captured,  till  drawn  aihore-  At  Farentum,  a 
male,  purfued  his  female  that  had  been  caught  with  the 
hook  and  liue,  till  he  received  feveral  flrokes  with  a 
fpear,  and  was  at  lafl  taken  and  drawn  into  the  boat : 
By  fuch  an  ungovernable  defire  are  thefe  animals  impel- 
led to  fulfil  the  purpofe  of  nature. 

At  Athens,  and  afterwards  at  Rome,  when  an  unfortu- 
nate galant  was  catched  in  the  company  of  his  miftrefs, 
fhe  mullet  is  faid  to  have  been  employed  by  the  enraged 
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fauftand  as  an  inftrument  of  a fhocking  punifament*. 
Juvenal  and  Horace  both  allude  to  it  in  mentioning  the 
various  modes  of  revenge  which  rage  di&ated  to  the 
injured  fpoufe  f. 

Necat  htc  ferro,  fecat  ille  cruent's 

Verberibus;  quofdam  machos  et  mugilis  intrat. 


* Vide  Caufahon,  in  Athen. 

•f  Juven.  .Sat.  x.  316.  Hor.  Sat.  ii.  lib.  i-  13s. 
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Section  XII. 


Genus  LIII. — Flying-Fi/b  *. 


This  genus  comprehends  two  kinds  of  flying-fiik,  ti.- 
volitans  and  evolans  of  Linttcetts  ; the  former  is  the  mod 
common  kind  of  the  winged  inhabitants  of  the  fea. 
Hardly*  any  inftance  occurs  of  either  kind  being 
found  in  the  Britijh  feas  f : They  are  frequent  m the 
Mediterranean,  and  warmer  latitudes  in  the  Atlantic , 
where  they  are  continually  hunted  by  the  Dorados  while 
they  continue  in  their  own  element ; and,  as  often  as 
they  endeavour  to  efcape  them  by  afeending  to  the  air, 
they  become  the  victims  of  the  gull  or  the  albatrofs ; or 
are  by  them  again  forced  back  into  the  mouth  of  their 
purfuers  below,  who  have  Hill  their  eyes  fixed  upon  them, 
and  keep  pace  with  their  flight.  Thus  harraffed  by  in- 
veterate enemies  in  both  elements,  they  often  fall  down 
upon  the  decks  of  fhips  as  they  pafs,  and  feem  to  yield 
themfelves  up  to  man  as  the  more  merciful  deftroyer. 

In  fi'/.e,  the  flying- fifh  nearly  refembles  the  mackrcl, 
only  of  a longer  and  mote  {lender  form  : if  the  wings  are 
taken  away,  it  bears  a llrong  fimilarity  to  the  mullet , 

The 


* Exocretus  Volitans,  Lin.  Syft.  Mugil  Alatus,  Rond, 
f Vide  Pennant’s  Brit.  Zool.  gen.  38. 
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The  fcales  are  of  the  fame  large  fixe ; and  the  fame  dark 
green  covers  the  back : the  head  is  deprefTed  ; the  fnout 
{harp  ; the  naouth  fmall,  and  dePiitute  of  teeth.  There  is 
onlv  one  dorfal  fin,  about  a fourth  of'  the  fifli’s  length  from 
the  tail.  The  two  peftoral  fins,  which  are  the  inftvuments 
of  flight,  are  almofl:  as  long  as  the  body,  and  fuppqrted 
by  fourteen  ftrong  branchy  and  jointed  rays  *. 

The  ancients  were  acquainted  with  the  flying-fifli,  and 
gave  it  the  name  of  fea-lwallow  f ; and  all  the  different 
writers  have  taken  notice  of  its  faculty  of  mounting  intb 
the  air  by  means  of  wings. 


* Willougb. 


f Hirundo  Plinii,  !.  ir. 
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Genus  LIV. — Volyriemus. 


This  tribe  contains  three  fpecies,  all  of  which  are  rare 
exotics,  which  never  vifit  our  feas.  Their  bodies  are 
oblong,  thick,  and  covered  with  fcales  ; as  is  alfo  the 
head,  which  Hopes  off  into  an  obtufe  fnout.  The  jaws 
are  of  equal  length  when  open  ; but  when  Ihut,  the  lower 
is  longed;  both  are  furnilhed  with  ftnall,  thick  and  immove- 
able teeth.  The  tongue  is  narrow  and  fmooth;  but  the 
palate  is  exafperated  with  a number  of  Iharp  tubercles. 
The  eyes  are  of  a middle  fize,  placed  at  a great  diftance 
from  each  other,  and  covered  with  the  common  tegu- 
ment of  the  head ; before  them  appear  the  two  large 
apertures  of  the  nofe. 

The  fides  are  comprefifed,  and  the  abdomen  carinated ; 
each  of  the  lateral  lines  are  fmooth,  and  bend  in  a di- 
rection parallel  to  the  back.  There  are  two  dorfal  fins  ; 
the  firft  fpinous,  and  placed  about  the  fifh’s  equilibrium  ; 
and  the  fecond,  which  is  larger,  behind  it.  The  pec- 
toral fins  >are  long  and  narrow  ; the  ventral  are  placed  is 
the  abdomen^  the  tail  is  large,  broad,  and  bifurcated. 


BORMYWIS. 
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Genus  LV. — Mormynis  *, 


The  fillies  of  this  genus  are  only  two,  and  both  ftraii" 
gers  to  our  Ihores  : Their  generic  charadhers,  an  oval 
body  compreffed  at  the  fides,  and  narrow  towards  the 
tail:  The  fnout  protuberant;  and  the  opening  of  the 
mouth  very  fmall  and  rough,  with  a few  fetaceous  teeth 
placed  on  the  extremity  of  the  jaws.  The  back  has  a 
large  fwell,  and  from  it  rifes  one  dorfal  fin ; the  pectoral 
fins  are  fmall,  and  fituated  near  the  belly ; the  anal  fin  is 
behind  the  equilibrium,  and  that  of  the  tail  bifur- 
sated  f . 


* he  Mormyre,  Guan.  Mormyrus,  Lin.  Syft. 
£ Guani  Hift,  pile.  gen.  jo. 
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Genxjs  LVI — Ihe  Herring  *. 


Many  of  the  fifties  of  this  germs  are  well  known.  Some 
of  them,  fuch  as  the  herring  and  pilchard,  conftitute  a 
larger  portion  of  the  fpod  of  the  human  race,  than  per- 
haps any  fiih  whatever.  The  herring  filhery,  which 
forms  fo  confiderable  a branch  of  commerce  to  the  Eng- 
lijh,  Dutch,  and  other  nations  of  the  north  of  Europe,  is 
a modern  invention.  Thofe  myriads  of  fifli  which  an- 
nually teem  from  the  Artie  Seas , and  which  are  the  ob- 
jects of  this  fiHiery,  are  fuppofed  to  have  been  altogether 
unknown  to  the  ancients  ; for  there  is  no  word  which 
feems  to  have  been  appropriated  to  this  mod  numerous 
fpecies. 

The  external  characters  of  the  herring  are  fo  well 
known,  that  all  defeription  of  them  would  be  fuperfluous. 
The  grand  winter  refidepce  pf  this  fiih  is  within  the  artic 
circle,  where  infect  food  abounds  in  a ftill  greater  degree 
than  in  warm  climes.  The  particular  food,  however,  of 
thefe  fifties  has  not  yet  been  perfectly  alcertained  : The 
inteftines  are  filled  commonly  with  a blackilh  mud,  ap- 
parently too  much  digefted  to  difeover  exactly  its  nature  ; 
it  is  fuppofed  to  he  a cruftaceous  infect f. 

From  the  Artic  Seas,  the  herrings  annually  migrate 
along  the  fliores  of  America,  as  far  as  Carolina  J ; along 

thofa 

* Clupea  Harengus,  Ian.  Syft.  Herring,  Will. 

| Onifcus  Marir.us,  Lin.  \ Catelby  Carolina,  II.  33* 
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tliofe  of  Europe , as  far  as  the  north  of  France  ; and  on 
the  eaft  of  Afia,  they  are  found  on  the  Chores  of  Kamf- 
chatha.  The  great  army  that  annually  iffues  from  the 
north,  feparates  into  feveral  divifions  : The  firft  makes 
its  appearance  off  the  Shetland  ljles  in  the  months  of 
April  and  May  ; but  thefe  are  only  the  harbingers  of  a 
far  more  numerous  body,  that  follows  in  June-  The  ap- 
pearance of  thefe  flioals  is  always  announced  by  the 
gulls,  gannefs,  and  other  rapacious  birds,  that  continual- 
ly hover  above  them  ; but  when  the  great  body  ap- 
proaches, about  the  beginning  of  Harveft,  its  breadth  and. 
depth  alter  the  appearance  of  the  ocean,  which  fparkles 
with  various  colours,  like  a bed  of  precious  Hones,  by 
reflecting  the  rays  of  the  fun  from  the  feales  and  fins. 

When  the  herrings  firft  quit  the  regions  of  the  Frozen 
Sea,  they  are  divided  into  different  columns,  of  five  or 
fix  miles  in  length,  by  three  or  four  in  breadth  ; and  in 
their  progrefs  fouthward,  the  firft  obftacle  in  their  way 
is  the  Shetland  IJlands , by  which  they  are  feparated  into 
two  grand  divifions  ; the  one  advancing  along  the  whole 
Britijh  coa'ft,  filling  every  bay  and  creek,  till  it  reaches 
the  Channel,  after  which  it  gradually  thins,  till  it  difap- 
pears.  The  other  great  wing  makes  a fimilar  circuit 
round  the  weft  coaft,  till  it  reaches  the  north  of  Ireland , 
where  it  is  again  fubdivided  ; part  entering  the  Irifh  Sea, 
and  part  fcattering  along  the  weft  Ihores  of  Ireland,  till 
it  difappears  about  the  entrance  of  St.  George's  Channel. 

Several  ftationary  fiflieries  are  eftablilhed  on  the  wreft 
of  Scotland  and  Ireland ; but  the  herrings  are  by  no 
means  uniform  in  reforting  to  the  fame  loch  or  bay  an- 
nually. They  frequent  a certain  fpace  for  a number  of 
years,  and  then  capricioufly  defert  it  for  perhaps  as  many 
jpore,  On  the  coaft  of  Wales,  and  among  the  Hebrides, 
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they  have  at  different  times  occupied  and  deferted  their 
feveral  Rations,  without  any  apparent  caufe.  But  al- 
though this  llupenduous  gift  of  the  munificent  Author 
of  Nature,  is  at  times  partially  diftributed,  it  is  never 
totally  withdrawn.  The  fame  inftinct  invariably  ope- 
rates ; and  if  one  part  is  deprived  of  its  effb&s,  another 
teems  with  plenty,  and  relieves  the  neceflity  of  fuch  as 
are  lefs  liberally  fupplied  : Thus,  thoufands  of  the  poor 
are  annually  fupported,  and  rendered  happy,  by  that  in- 
ftimSt  which  the  Almighty  hath  originally  impreffed  upon 
this  ufeful  part  of  his  creatures  *. 

But  this  appetite  for  migration,  which  brings  the  her- 
ring annually  to  our  fhores,  ferves  alto  purpofes  of  the 
greatefl  importance  in  the  economy  of  thefe  animals  : It 
leads  them  to  the  fhaliow  and  tepid  waters  of  the  tempe- 
rate zone,  to  depofit  their  fpawn,  where  it  is  matured 
and  vivified  with  greater  certainty  than  in  the  midit  of 
the  frozen  ocean. 

The  multiplication  of  their  kind,  is,  therefore,  perhaps 
the  primary  purpofe  of  nature  in  the  migration  of  the 
herring.  It  is  not  from  a defect  of  food  that  they  aban- 
don regularly  their  northern  retreats ; for  it  is  immedi- 
ately alter  leaving  thefe,  that  they  are  moft  plump  : be- 
fore their  return,  they  are  greatly  reduced  by  fpawning, 
and  are  then  thin  and  miferable.  The  time  of  fpawning 
is  from  the  beginning  of  winter  till  January,  when  they 
almoft  totally  difappear  from  our  coafts,  or  are  taken  in 
fmail  flragglmg  parties  by  the  fifliermen,  for  the  purpofe 
of  bait.  It  is  probable,  that  at  the  time  they  abandon 
pur  feas,  they  again  repair  to  the  north,  to  reflore  their 

vigour, 
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■vigour,  and,  by  impregnation,  to  replace  that  immenfe 
wafte,  which  the  exertions  of  man,  and  the  rapacity  of 
fifbes,  has  made  of  their  fpccie3. 

The  fpawn,  after  being  difcharged  by  the  parent  fiflies3 
continues  to  float  on  the  waves  for  a confiderable  part  of 
the  Spring.  In  the  beginning  of  Summer,  the  young 
enter  upon  life,  and  in  June  and  July  are  feen  in  vafl 
numbers  approaching  the  ihores.  They  are  then  about 
two  inches  in  length,  and  moll  probably  feed  upon  in- 
fers, aS  thoufands  have  been  caught  a little  after  that 
period  with  the  common  trout  fly.  Along  the  2 orkjhire 
coaft,  thefe  young  filh  are  called  file ; upon  that  of  Scot- 
land, they  obtain  the  general  name  of  fry,  which  feems 
to  be  applied  indifcriminately  to  the  young  of  all  fifli. 
During  winter,  it  is  probable  that  the  young  herring  re- 
tire to  the  north,  along  with  the  old.  On  their  appear- 
ance next  fummer,  although  the  fhoals  are  made  up  of 
fifh  of  very  different  fiz.es,  it  does  not  appear  that  they 
are  then  diftinguifhable  from  the  filh  of  greater  age. 

The  Dutch,  who  have  fet  the  example  to  the  other  na- 
tions in  almoft  every  thing  relating  to  commercial  in- 
duftry,  firft  commenced  the  herring  fifhery  in  1x64*; 
and  continued  in  the  excluflve  poffeflion  of  it  for  feveral 
centuries.  At  length  the  Englijh , roufed  by  their  gains, 
and  jealous  of  that  naval  power  of  which  it  was  the  grand 
fource,  endeavoured  to  participate  in  this  lucrative  com- 
merce, and  for  that  purpol'e  fought  many  well  difputed 
battles.  The  fuperior  indufliy  and  experience  of  the 
Butch,  always  have,  and  probably  long  will,  fecure  them 
the  greatell  fhare  of  this  trade.  The  molt  confiderable 
ftations  of  the  Britijh  fiiheries  are  off  the  Shetland  and 

Wejiem 

* Hrit.  7.0P-  Gen  39, 


THE  HERRING. 


aS?6 

Wejlern  IJles,  and  off  the  coaft  of  Norfolk  ; in  all  theft! 
llations  the  Dutch  Ihips  are  ever  ready  to  take  their 
Ihare.  * 

One  William  Bcukelen  of  Bicrvlct,  near  Sluys , was  the 
inventor  of  the  ufeful  expedient  of  pickling  herring  ; and 
it  is  from  him  the  operation  has  its  name,  both  in  the 
Englijh  and  German  languages.  This  great  benefactor 
of  mankind  died  in  1397  ; and  his  memory  was  held  in 
fuch  veneration  by  the  Emperor  Charles  V.  that  he  paid 
a vifit  to  his  tomb.  The  Dutch,  it  is  faid,  are  remark- 
ably fond  of  the  herring  in  its  pickled  date : A premium 
is  given  by  the  date  to  the  firft  bufs  that  arrives  loaded 
with  a cargo  ; which  fells  them  for  a very  high  price. 
The  whole  inhabitants  welcome  the  arrival  with  Ihouts 
of  exultation  ; and  the  fame  joy  feetns  painted  on  every 
face,  which  the  Egyptians  difpiay  on  the  find  overflowing 
of  the  Nile  *. 


The  Pilchard  f. 


The  pilchard,  in  fome  refpecls,  refembles  the  herring  j 
k is  remarkable  for  flmilar  migrations,  and  ftated  returns 
from  the  north.  As  this  fiih  is  far  from  being  fo  general 
as  the  herring,  appearing  only  on  the  coaft  of  Cornwall 
for  a fhort  time  in  the  end  of  Summer,  we  fhall  give  a 
fhort  defcription  of  its  external  figure. 


* Idem,  ubi  fupra. 
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Its  ordinary  fize  does  not  exceed  nine  inches.;  the  body 
•is  a little  thicker  in  proportion  than  that  of  the  herring, 
and  the  belly  lefs  iharp  : The  fcales  are  very  large,  thin, 
and  rounded  ; the  back  is  bluilh ; the  (ides  and  belly  fii- 
very ; the  head  is  compreffed,  and  the  mouth  without 
teeth.  The  upper  angle  of  each  of  the  gills  is  marked 
with  a large  black  fpot ; fome  have  four  or  five  inch 
fpots  difpofed  in  a row  near  the  tail ; the  lower  edge  of 
the  belly  is  lerrated,  owing  to  the  row  of  large  clypuorm 
fcales  that  runs  along  it. 

The  pilchard  annually  appears  in  large  Qioals  off  the 
Cornijh  coafts,  from  whence  it  is  regularly  exported  in 
great  quantities  into  the  Mediterranean.  The  billing 
feafon  is  from  June  till  the  beginning  of  Winter  ; a few 
fometimes  are  found  hovering  about  till  C hr  i ft  mas. 
There  are  fpies,  or  huers,  as  they  arc  provincially  called, 
llationed  on  the  cliffs  that  project  into  thefca,  whofe  bu(i« 
nefs  it  is  to  watch  the  progrefs  of  the  fhoals,  and  to  give 
notice  to  the  boats  below  of  the  meafures  they  are  to 
take,  by  means  of  iignals  previoufly  agreed  upon. 

By  an  act  of  James  I.  tliefs  huers  are  empowered  to  go 
over  the  grounds  of  others,  without  being  liable  to  da- 
mages *.  By  their  motions  the  nets  are  both  (hooted 
and  drawn ; and  when  they  have  been  fuccefsful  in  in- 
flating part  of  a (lioal,  an  hundred  thoufand  are  fome- 
times taken  at  a (ingle  draught.  In  Oflober  1767,  there 
were  at  one  time  inclofed  in  the  Bay  of  St.  Ives,  feven 
thoufand  hogfkcads,  or  two  hundred  and  forty-five  mil- 
lions of  (iih.  The  average  amount  of  the  export  of  thefe 
fillt  appears  to  be  29, “95  hhds.  annually;  which,  includ- 
ing the  bounty  paid  by  government,  and  the  price  of  the 
Vol.  III.  N n oil 
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oil  extrafied  from  them,  are  fold  for  about  forty- nine 
thoufand  pounds. 

But  the  great  benefit  arifing  from  the  pilchard  fifhery, 
is  the  employment  it  affords  to  a number  of  feamen, 
which  are  thus  trained  up  for  the  defence  of  the  nation. 
A variety  of  hands,  too,  are  employed  on  fliore,  in  the 
different  operations  of  faking,  preffing,  waffling,  and 
cleaning  the  fifn,  as  well  as  the  trades  people,  who  de- 
pend upon  the  conftructiou  and  fiale  of  boats,  pets,  ropes, 
and  cafks  *. 


'if he  Anchovy  f. 


T his  fpecies  is  taken  in  the  Mediterranean , and  export™ 
ed,  pickled,  to  the  different  nations  of  Europe.  Before 
falting,  the  head  and  vifeera  are  taken  away ; and  in  this 
Bate  they  are  ate  raw,  with  vinegar  and  oil.  They  arc 
fuppofed  to  give  wine  an  excellent  relifh  ; but  probably 
their  chief  merit  confifts  in  bracing  the  ftomach,  after  be- 
ing relaxed  by  exceffive  drinking. 

Near  a century  ago,  the  anchovy  was  found  at  the 
mouth  of  the  river  Dee  J ; and  fince  that  time  has  hardly 
ever  been  deemed  an  inhabitant  of  our  feas.  The  length  of 
this  fpecies  is  from  four  to  fix  inches  ; the  body  {lender, 
but  thicker  in  proportion  than  that  of  the  herring  : The 

eyes 

* Borelafe’s  Cornwall. 
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eyes  are  large  ; the  irides  white,  with  a call  of  yellow  ; 
the  under  jaw  much  fhorter  than  the  upper  ; the  teeth 
fmall ; a row  in  each  jaw,  and  another  on  the  middle  of 
the  tongue;  The  fcnles  are  large  and  deciduous  ; the 
back  green,  and  femipellucid  ; the  fides  and  belly  filvery 
and  opaque  ; the  edge  of  the  belly  fuiooth,  and  the  tail 

forked. 

The  genus  of  herrings,  according  to  Linnteui,  contains 
eleven  fpecies  ; among  thefe,  however,  the  pilchard  is 
not  enumerated  ; although,  from  its  hiftory,  we  have 
feen  that  it  is  one  of  the  moft  common,  and  perhaps  the 
moll  numerous,  fifh  upon  our  coafls. 

The  fprat  is  alfo  a very  common  fpecies  belonging  to 
this  genus,  which  Willoughby  and  Ray  have  fuppofed  to 
be  the  fry  of  the  herring,  ft  nearly  refembles  the  an- 
chovy in  fiz.e  and  fliape  ; but  from  the  time  of  its  ap- 
pearance on  our  coafts,  it  feems  to  be  a diftinct  race  from 
the  herring.  Thefe  fifli  come  into  the  river  Lhames  iri 
the  beginning  of  November,  and  continue  there  till 
March;  a feafon  when  the  herring  have  long  retired  into 
the  North  Sea.  During  the  whole  of  the  Winter  feafon,- 
they  conttitute  a large  portion  ol  the  food  ot  the  citizens 
of  London.  At  Gravefend  and  Yarmouth,  they  are  cured 
like  red  herring,  and  fometimcs  pickled  like  anchovies  , 
from  which  they  differ  hut  little  in  their  flavoin. 
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1 his  is  fuppofed  to  be  the  thriffa  of  Arijlotle  and  Ofipi - 
an,  and  the  alaufa  of  Aufonius ; but  the  deferiptions 
which  the  ancients  gave  of  their  fpecies  were  fo  vague 
and  general,  that  we  can  feldom  afeertain  the  ex  aft  fpecies 
they  had  in  view.  The  {had,  in  the  fhape  of  the  body 
and  head,  bears  a flrong  refembl'ance  to  the  herring;  the 
former,  however,  is  a deeper  filh,  and  more  eotnprefied 
laterally  ; it  is  alfo  confiderably  larger,  weighing  front- 
four  to  eight  pounds.  In  colour,  this  fpecies  refembles 
the  pilchard  ; the  back  being  of  a blackilh  blue,  and  the 
ikies  filvery.  On  each  fide,  near  the  gills,  there  is  a 
large  black  fpot ; and  behind  it,  in  the  lame  ftraight  line, 
there  is  a row  of  five  or  fix  others,  fmaller  in  fixe.  The 
lateral  lines  are  oblcurely  difeerned  ; the  feales  are  large 
and  deciduous;  their  margins  punftuated  with  fin  ail  black 
dots  ; the  belly  is  carinated,  and  ftrongly  ferrated  by  the 
edges  of  forty  feales,  which  proceed  in  a row,  from  the 
gills  to  the  aims.  The  eyes  are  large,  covered  as  far  as 
the  irides  with  a loofe  membrane ; the  upper  jaw  is 
lomewhat  fliorter  than  the  lower,  and  exafperated  on  the 
ihargin  with  very  minute  teeth ; the  other  parts  of  the 
mouth  are  fmootli.  The  dorfal  fin  is  fituated  near  the  1 
centre  of  the  fi!h,  fupported  by  eighteen  cartilaginous 
rays,  of  which  the  middle  are  longefl  ; the  ventral,  pec- 
toral, 

*■  Clapea.  Aloft,  Lin.  Syft.  The  Shad,  or  mother  of  herring,/ Wi& 
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{oval,  and  anal  fins  are  fmall  in  proportion  to  tlie  fi Hi’s 
fize  ; and  the  lait  is  placed  very  near  the  tail,  which  is 
greatly  forked  *. 

The  Severn  produces  the  Iliads  in  higher  perfeSion 
than  any  other  Britijh  river.  They  appear  there  in 
April  or  May,  according  to  the  warmth  of  the  Spring  5 
and  after  two  months  they  difappear,  and  are  fucceeded 
by  other  varieties  of  the  fame  fiih.  About  Gloticcjler, 
the  (had  is  efteemed  a great  delicacy  ; it  is  there  caught 
in  nets,  and  fold  at  a price  as  high  as  that  of  lalrnon  It 
is  from  thence  they  are  fent  to  the  London  market,  where 
they  are  didinguiihed  from  the  fhad  of  the  'Thames,  by 
the  French  name  alofe. 

It  is  not  afeertained  where  the  lhads  fpawn  : at  the 
time  of  their  mounting  the  river,  they  are  in  full  roe  j 
but  none  are  caught  on  their  return  to  the  fca,  after 
fhedding  their  foawn  -f-.  The  bleak,  which  are  caught  in 
the  Severn  in  the  months  of  July  and  Augujl,  arc  erro- 
neouily  fuppofed  to  be  the  young  of  this  fpecies.  The 
fliad  is  found  at  certain  feafons  in  the  river  Nile  ■,  it  is 
there,  as  well  as  in  England,  a fiih  of  paffage  t ; it  is  alfo 
feen  in  the  Mediterranean  near  Smyrna,  and  on  the  coalfc 
of  Egypt,  in  the  neighbourhood  of  Rofetto. 

This  fpecies  was  reckoned  very  mean  food  by  the  an- 
cients ; yiufonius  characterifes  it  as  the  food  of  the 
poor  §.  Thole  of  the  Thames  agree  to  his  defeription, 
being  a very  infipid  and  coarfe  fiih.  Jovius  gives  a fimi- 
Jar  account  of  this  animal  as  an  article  of  food  ; but  af~ 
ferts  that  it  improves  after  afeending  the  Tiber  ||.  In 

the 
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the  Severn  there  is  a variety  caught  near  Glocejler,  called 
the  twaite,  which  is  equally  difcfteemed  with  the  Thames 
fhad.  Thefe  varieties  are  diftinguilhed  by  their  iize,  the 
twaite  being  nearly  one  half  fmaller  than  the  true  Iliad  j 
and  has  always  few'er  black  fpots  behind  the  gills  *. 


* Britifli  Zoology,  Gen.  39. 


Section  XIII. 


Genus  LVII. — 'Ti&e  Carp * 


LlNNJEUS  makes  this  genus  confift  of  no  lefs  than 
thirty-one  different  fpecies ; analogous  indeed  in  their 
external  chara£ters,  but  differing  confiderably  in  their 
habits  and  economy.  They  are  all  of  an  oblong  and 
oval  fhape  ; the  body  laterally  compreffed,  and  covered 
with  large  imbricated  and  deciduous  fcales.  The  mouth 
is  fmall,  and  deflitute  of  teeth  ; hence  they  have  been 
denominated  leather-mouthed  fifhes-  They  are  all  di- 
ftinguilhed  by  three  branchiofiegous  rays,  and  one  dorfal 
fin  rifing  from  the  middle  of  the  back,  which  is  convex, 
and  fomewhat  carinated. 

The  nofirils  are  covered  with  valves,  by  which  they 
are  alternately  opened  and  fhut  ; and  the  greater  part  oi 
the  genus  have  cirri , or  beards,  round  the  mouth.  Some 
of  thefe  fifh  were  brought  to  England,  from  the  fouth  of 
Europe , and  are  now  naturalifed  in  our  frelh-water 
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.This  fpecies  was 'introduced,  according  to  Fuller,  into 
England  in  the  year  1514,  by  Leonard  Mafcal\  ; but 
before  that  time,  we  read  a dcfcription  of  it  in  the  book 
of  St,  Albans , printed  in  1496.  It  is  by  means  of  tran- 
fportation  that  they  have  been  naturalifed  in  mod  coun- 
tries of  Europe , as  is  the  cafe  in  Szveden , England,  and 
France.  They  have  not  yet  found  their  way  into  Ruffin, 
though  RoliJJj  Pruffta,  which  is  probably  their  native  coun- 
try, is  at  no  great  diftance  : There  they  abound  in  all  the 
rivers  and  lakes,  and  are  taken  of  fuch  vafl  fize,  that 
they  have  become  a valuable  article  of  commerce.  The 
merchants  purchafe  them  from  the  lakes  and  rivers  be- 
longing to  the  RolijJj  Ndbkjfe , and  tranfport  them  in 
well-boats  to  Sweden  and  RuJJia.  In  imitation  of  them, 
fome  of  the  Englifb  gentry  have  begun  to  turn  their  filh- 
ponds  to  account,  by  regularly  felling  tbeir  carpj. 

The  carp  is,  perhaps,  the  mod  remarkable  among  the 
fpinous  fillies  for  longevity : An  inllance  is  recorded  of 
one  in  the  palatinate  of  Germany , that  lived  an  hundred 
years  in  the/offee  lurrounding  a fort  [] . Their  fize  in  fome 
countries  is  faid  to  correfpond  to  this  extraordinary  lon- 
gevity ; feveral  being  taken  iu  the  Lacus  Larins,  of  tw® 

hundred 

* Cyprimis  Carpio,  Lin.  Syft.  La  Carpc,  Belon. 
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hundred  pounds  weight ; while  tliofe  of  the  Dneifler  fome- 
times  arrive  at  the  enormous  length  of  five  feet w*. 

Of  all  the  finny  tribe,  the  carp  is  moil  tenacious  of  life: 
when  placed  in  a net  wrapped  in  wet  mofs,  and  hung  in 
damp  cellars,  it  will  fubfift  for  a fortnight  f.  This  fact  is 
fo  well  attefted  by  experiment,  that  a method  of  fatten- 
ing this  fifh  has  been  adopted,  which  is  founded  upon  it. 
The  net  is  from  time  to  time  dipped  in  water,  and  the 
fifh  crammed  with  wheat -bread  ioaked  in  milk;  and  by 
this  management,  it  becomes  in  a Ihort  time  not  only 
much  fatter,  but  of  a far  fuperior  flavour  to  thofe  fed  in 
the  pond  J. 

The  fifhes  of  this  fpecies  being  in  fome  meafure  do- 
meflicated,  their  manners  and  economy  have  been  more 
narrowly  examined  than  moft  of  the  other  tenants  ol  the 
water ; and  the  afcertaining  their  fecundity  has  been  the 
refult  of  thefe  obfervations : The  Carp  is  prodigioufly 
prolific ; its  belly  being  almoft  at  all  l'eafons  diftended 
with  a roe,  which  fometimes  increafes  before  parturition, 
to  the  full  file  of  the  fifh  who  carries  it ; and  when 
weighed  oppofite  to  it,  has  often  been  known  to  prepon- 
derate. Upwards  of  two  hundred  thoufand  ova  have 
been  numbered  in  one  roe  || ; and,  if  we  may  credit  Jirij- 
totle , this  immenfe  offspring  is  produced  five  or  fix  times 
every  year  Such  is  the  kind  attention  beflowed  by 
nature  in  preferving  this  ufeful  clafs  of  animals,  for  the 
fupport  of  other  portions  of  her  innumerable  family  ! 

The  carp,  like  moft  other  l'pecies,  frequent  the  fhallow 
water  at  the  feafon  of  fpawning  ; when  a dozen  of  males 

Vol.  III.  O o are 

* Jovius  de  pifc.  Rem.  131,  f Hift.  Nat  Pol.  14?.. 
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are  feen  purfuing  one  female  as  llie  emits  her  ova  ; and 
upon  thefe  they  ejeS  their  fmelts  : by  which  opera- 
tion naturaiifts  l'uppofe  that  impregnation  is  effected.  In 
this  uncertain  procefs,  however,  many  of  her  ova  mull 
he  diflipated  in  the  water,  without  coming  into  contaft 
tvith  the  /perm  of  the  male  ; and  hence  that  fertility  is 
abridged,  which  would  otherwife  foon  overftock  the  whole 
waters  upon  the  globe. 

Among  all  domiflicated  animals,  the  purity  of  their 
manners  is  vitiated ; and  mixed  races  are  produced  by  an 
unnafural  connection  between  different  fpecies  : This  is 
examplifyed  by  the  horfe  and  the  afs,  by  the  different 
fpecies  of  dogs,  and  by  many  of  our  domeftic  poultry  ; 
the  carp  and  tench,  in  their  confinement  in  ponds,  are 
alfo  faid  to  mingle  their  fpawn,  and  to  tranfmit  an  ambi- 
guous race  to  poflerity : In  fimilar  circumftances,  the 
carp  and  bream,  are  reported  to  “ overltep  the  modefly 
of  Nature,”  and  to  violate  thofe  laws  which  the  has  fo 
generally  eflablilhed  between  kindred  tribes. 

The  flelh  of  this  fpecies  is  rather  infipid  and  foft,  but 
varies  greatly,  according  to  the  place  where  the  filh  is 
reared,  and  the  nourilhment  with  which  it  is  fed  : Thofe 
in  fiagnated  water  are  fcldom  found  fo  well  flavoured,  as 
they  that  are  taken  from  a pure  and  rapid  Itream.  Of 
the  roe  of  this  fiflr  a caviare  is  made  for  the  J'ews,  who 
abominate  this,  and  every  kind  of  tire  llurgeon. 

The  carp  is  extremely  fhy  in  taking  a bait,  and,  for 
this  reafon,  the  more  common  method  of  taking  it  in 
rivers  is  with  the  net.  Its  cunning  is  difplayed  by  the 
various  methods  it  praftifes  to  elude  this  inftrument  of 
deftru&ion  : Sometimes  it  leaps  over  the  net ; at  others, 
immerfes  itfelf  fo  deeply  in  the  mud,  that  it  is  drawn 
, oveir 
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over  it : At  the  fpawning  feafon,  all  tliis  artifice  feems 
to  forfake  the  animal,  and  it  becomes  then  fo  Ample* 
that  it  fuficrs  itfelf  to  be  tickled,  handled*  and  caught, 
by  any  perfon  that  will  attempt  it  *. 

This  fifh,  when  young,  is  of  a dufky  colour*  growing 
yellow  as  it  increafes  in  years  : The  body  is  of  a thick 
fhape ; the  fcales  remarkably  large  ; and  when  the  fifh 
is  in  feafon,  of  a fine  gilded  hue.  The  mouth  is  fur- 
rounded  by  fat,  flefhy  lips,  of  a yellow  colour ; at  the 
angle  of  the  mouth  there  is  a Angle  beard,  of  a yellow 
colour,  and  above  it  another,  fhorter,  black*  and  lefs 
obfervable.  The  carp  has  no  teeth  ; their  office  is  fup  - 
plied  by  two  fmooth  triangular  bones,  above  and  below, 
which  are  placed  at  the  entrance  of  the  throat,  and  by 
afting  againfi:  each  other,  comminute  the  food  before  it 
pafies  downward.  The  dorfal  fin  extends  far  back,  al* 
moft  reaching  the  tail,  which  is  bifurcated.  Oppofite  to 
it  is  the  anal  fin,  the  third  ray  of  which,  as  well  as  that 
bf  the  dorfal,  is  flrong,  and  armed  with  fharp  teeth,  that 
point  downwards, 
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X" his  fpecies  is  longer  and  more  tapering  in  its  fhape 
than  the  perch  ; being  from  a foot  to  eighteen  inches  in 
length  : In  the  Nile,  it  fometimes  weighs  twenty  pounds, 
O 0 2 The 
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The  colour  of  the  back  is  a pale  olive ; the  belly  is  fil- 
v'ty,  and  proceeds  without  protuberance,  nearly  in  a 
ftraight  line;  fothat,  when  touching  the  bottom,  the  mouth 
at  the  fame  time  reaches  the  ground.  The  head  is  hoping, 
the  fnout  fomewhat  pointed  ; and  on  the  fummit  of  the 
iodrum  there  are  two  beards  ; other  two  ipring  from 
the  hides  of  the  mouth  ; a circumdance  from  which  this 
lifh  derives  its  name  altnoft  in  every  language.  From 
the  middle  of  the  back,  which  is  a little  arched,  there 
rifes  one  dorfal  iin  with  ten  rays,  of  which  the  fir II  is  the 
larged.  The  tail  is  bifurcated,  and  between  it  and  the 
anus  there  rifes  another  fin  fupported  by  feven  rays  *V 
The  flelh  of  the  barbel  feems  to  have  been  held  in  no 
eftimation  among  the  ancients  : Aufonius  alone  mentions 
it,  and,  without  any  commendation,  excepting  that  it 
improved  by  agef.  It  frequents  the  dill  and  deep  parts 
of  the  Britijh  rivers,  where  it  lives  in  fociety,  and  roots 
like  a hog  among  the  fandy  banks.  Tde  Danube  is  fa- 
mous for  the  refort  of  this  filh  ; it  is  there  found  in  the 
caverns  of  the  rocks,  and  holes  under  the  banks,  in  num- 
bers that  defy  all  computation.  The  peafants  take  them 
with  their  hands,  in  quantities  fufficient  to  load  a wag- 
gon f . Thofe  in  our  rivers  are  charadterifed  by  the  fame 
tamenefs  and  infipidity;  they  are  often  taken  with  thediand, 
by  diving  : In  fummer  they  move  about  in  quell  of  food; 
but  during  autumn  and  winter,  they  confine  themlelves 
to  the  deeped  holes.  The  poorer  peafants  alone,  and  that 
from  hard  neceflity,  are  conftrained  to  eat  them  boiled  with 
a piece  of  bacon.  They  are  deemed  the  coarfed  of  all 

frefli 

* Willough.  p.  259. 
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frefli  water  fi£h  : their  roes  are  even  held  poifonous  ; for 
they  affect;  thole  who  unwarily  eat  them,  with  a naufea, 
vomiting,  and  purging  *. 


*fhe  'Tench  f . 


The  l;ench  is  unnoticed  in  the  writings  of  all  the  an- 
cients before  -dufoitius ; and  by  him  i t is  mentioned  in 
fuch  terms  of  difrefpeft,  as  (hews  the  capricioulhefs  of 
tafte ; 

Quis  non  et  virides  vulgi  folatia  'Tineas 
Norit  ? 

Wilhughby  mentions  the  infalublity  of  this  fiftl,  on 
account  of  which,  it  was  unanimouily  condemned  by  the 
medical  people  of  his  time  ; he  denies,  however,  that 
it  is  ungrateful  to  the  tafte ; polferity  have  been  of  the 
fame'  opinion,  and  have  gratified  their  palates  with  it 
without  feeling  any  bad  effbdts. 

The  refidence  of  the  tench  is  either  in  ftagnated  or 
running  water  ; although  it  is  taken  in  the  Tiber,  a pret- 
ty rapid  fb-eam,  it  feems  to  have  migrated  there  front 
the  adjoining  lakes  J.  There  is  laid  to  exift  a wonder- 
ful 

* Britiih  Zoologjr,  gen.  40. 

f l,a  Tanche,  Beion.  Cyprinus  pinna  ani  radiiB  25.  Lin.  Syft. 

f It  is  now  naturalifed  in  England,  where  it  lias  been  imported  from 
its  native  lakes  in  the  fouth  of  Europe  We  have  already  noticed  with 
regret,  that  the  ingenuity  of  man  has  made  fo  little  progrefs  in  the  do. 
mefUcation  of  filhes ; this  and  the  carp  being  the  only  fpecies  of  near  five 
bundled,  that  have  been  brought  intp  that  Hate. 
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ful  friendlhip  between  this  animal  and  the  pike  *,  a filh 
•which,  though  it  devours  every  other,  will  not  offer 
violence  to  the  tench,  on  account 'of  its  healing  quality. 
It  has  hence  been  called  the  phyfician  of  the  filh  ; the 
flime  of  its  fkin  being  of  a healing  nature,  an  inhabitant 
of  the  water  is  no  fooner  wounded,  than  the  phyfician  is 
at  hand  with  a powerful  ftyptic : 

Clofe  to  his  fcales  the  kind  phyfician  glides, 

And  fweats  a healing  balfam  from  his  fides  f . 

The  Jew  praclifing  phyfic  at  Rome,  are  faid  to  apply 
the  half  of  a tench,  after  being  cut  up,  to  the  foies  of 
the  feet,  when  their  patients  are  feizcd  with  violent  fe- 
vers \ ; we  believe,  however,  that  the  medical  virtues  of 
this  filh,  either  while  dead  or  alive,  never  exifted  but  in 
the  imaginations  of  the  ignorant  and  credulous. 

The  tench  fpawns  in  fpring,  and  in  the  beginning  of 
fumrner ; it  is  fuperior  in  fertility  to  the  carp,  near  four 
hundred  thoufand  ova  having  been  numbered  ina  fingleroe. 
The  young  fry  are  remarkably  quick  in  their  growth  ; 
a circutnftance  the  more  credible,  becaufe  they  devour 
mucus  and  every  kind  of  filth  with  avidity.  The  moll 
proper  bait  for  them  is  fmall  earth  worms  r according  to 
the  prefent  falhion  of  eating,  they  are  deemed  wholefome 
and  delicious  food. 

The  tench  is  thick  and  fhort  in  proportion  to  its  length; 
the  fcales  are  very  fmall,  and  covered  with  flime : The 
colour  of  the  back  is  dufky  ; the  dorfal  and  ventral  fins 
of  the  fame  colour : The  head,  fides,  and  belly,  are  of  a 
greenifli  caff,  molt  beautifully  mixed  with  gold,  which 

rs 
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is  in  its  grcateft  fplendor  when  the  fifli  is  in  its  higheil 
feafon  *. 


aThc  Gudgeon  f , 

% 


T HE  gudgeon,  according  to  Willoughby,  is  preferred  by 
the  Englijh  to  mod  of  the  river  iifh ; it  is  taken  in  gen- 
tle dreams,  and  is  generally  of  a fmall  fize,  meafuring 
only  about  fix  inches  * In  the  Kennet  and  Cole,  they  are 
of  fuperior  bulk  to  thofe  of  every  other  place,  and  fomc- 
times  weigh  half  a pound  f.  They  are  aflembled  by  ra- 
king the  bed  of  the  river,  which  makes  them  crowd  in 
ftioals  to  the  fpot,  expefting  food  from  this  diflurbance. 

This  fpecies  is  mentioned  by  driflotlc  ||,  and  is  therefore 
probably  an  inhabitant  of  the  rivers  of  Greece : We  know 
from  the  accounts  of  travellers,  that  it  is  found  in  Syria 
and  thus  exhibits  a remarkable  inftance  of  the  capacity 
of  fillies  to  accommodate  themfelves  to  different  climates. 
River  water  mud  always  correfpond  with  the  tempera- 
ture of  the  country  through  which  it  flows  ; while  that 
of  the  fea  is  of  a much  more  equal  heat  in  different  lati- 
tudes ; and  hence  we  find  fea  fifli  travelling  into  a greater 
variety  of  latitudes  than  thofe  of  frelh  water. 

There 


♦ Bfidfll  Zoology,  gen.  40. 

f Gobio  FluviatiliB,  Rond.  Cyprinis  pinna  ani  radiis  4.  bin.  SyRi 
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There  are  two  fpccies  of  the  gudgeon,  a larger  and  a 
fmaller;  the  former  is  an  inhabitant  of  our  rivers,  the 
latter  of  thofe  of  Germany,  where  it  is  called  wapper. 
The  Britijh  gudgeon  upon  the  hack  is  du!ky ; the  belly 
of  a dirty  white  : It  is  diftinguifhed  by  nine  or  ten  large 
fpots  of  a blackilh  colour,  upon  the  lateral  lines  ; others 
of  a fmaller  fize,  being  irregularly  fcattered  over  the  back 
and  fins. 

At  the  angle  on  each  fide  of  the  mouth,  there  is  a 
fmall  beard  of  a quarter  of  an  inch  ; near  the  eyes  are  two 
large  apertures  of  the  nofe  : Neither  jaw  is  furniihed  with 
teeth ; but  at  tbe  entrance  of  the  throat  there  are  two 
triangular  bones,  that  perform  the  office  of  grinders,  re- 
fembling  thofe  of  the  carp.  There  is  a fingle  dorfai  fin, 
with  nine  rays ; the  pectoral  have  each  fourteen,  and  the 
ventral  eight  or  nine ; the  tail  is  bifurcated. 


The  Bream  *. 


The  bream  is  one  of  the  freih  water  fifli,  in  no  high  re- 
putation ; its  flelh  is  foft  and  infipid.  It  is  of  a rhem- 
boidal  fhape,  and  in  the  lakes  of  Italy  is  found  fometimes 
three  feet  in  length,  by  two  in  depth.  The  hack  is  great- 
ly arched,  and  the  fides  ftrongly  comprefi’ed : The  lateral 
lines  which  proceed  from  the  gills,  are  bent  downwards, 

curvated 
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rurvated  like  a bow,  and  nearer  to  the  belly  than  the , 
back  of  the  fifh : above,  the  bream  is  a blackilh  green, 
the  fides  and  belly  white,  with  a gilded  line  when  the 
fifh  is  in  high  feafon  *. 

Stagnated  water,  or  rivers  gently  gliding  along,  are 
the  refidence  of  this  fpecies  ; which  there  feeds  upon 
herbs,  mud,  and  clay.  Its  feafon  of  fpawning  is  in  the 
month  of  May  ; at  which  period  the  males  are  marked 
upon  the  head  with  a number  of  white  tubercles  ; an  in* 
ci tie nt  which  Pliny  takes  notice  of  as  befalling  the  fillies 
of  the  Logo  di  Como  in  Italy  f . 

Similar  to  the  bream  is  the  rud,  a fi(h  frequent  in  the 
Rhine,  the  fens  of  HolderneJJe , and  in  the  Charwell , near 
Oxford.  It  is  about  two  pounds  weight ; and  in  feafon, 
almoft  the  whole  year  round,  except  in  the  month  of 
April,  when  it  fpawns.  At  this  feafon,  the  head  of  the 
male  is  rough  with  white  tubercles,  refembling  thofe  of 
the  preceding  fpecies.  The  rud  is  reckoned  a fuperior 
dilh  to  any  of  this  genus. 

The  rud  feems  to  be  an  intermediate  fpecies  between 
the  carp  and  the  bream;  it  is  broader  than  the  former, 
and  deeper  than  the  latter  filh.  The  colour  is  brown, 
changing  into  yellow  ; the  fins  are  of  a reddifh  hue,  and 
the  whole  body  is  covered  with  very  large  feales.  The 
opercula  of  the  gills  are,  for  the  rnoft  part,  marked  with  a 
blood  coloured  fpot. 

Iu  many  of  the  filli  ponds  about  London  and  in  the  fouth 
cl  England,  there  is  reared  a filh  called  the  crucian  §;  but  as 
jt  is  not  mentioned  by  Willoughby,  it  is  probably  not  a na- 
Voe.  III.  P p live 
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live  of  our  rivers.  The  colour  of  this  fpecies  is  a deep 
yellow  ; as  an  article  of  food,  it  is  held  in  little  eftimation. 
It  is  very  deep  and  thick,  the  back  much  arched,  and 
the  dorfal  fin  fupported  by  nineteen  rays  ; the  firft  twe 
ftrong  and  ferreted. 


7 he  Roach 


The  roach,  like  the  other  fifh  of  this  genus,  frequents 
the  Hill  or  ftagnated  waters  ; it  is  an  excellent  pond  filh, 
not  only  thriving  well  in  artificial  llieets  of  water,  but 
replenilhing  them  fooner  than  any  other  fpecies,  with  a 
numerous  race  of  inhabitants.  Its  offspring  are  not  fo 
numerous  as  thofe  of  the  carp  or  tench  ; this  extraordi" 
nary  fertility  mull  therefore  be  owing  to  a fmaller  number 
of  the  young  perilhing  before  they  arrive  at  their  adult 
Hate. 

The  roach  is  fmaller  than  the  bream  ; the  fhape  of  the 
body,  like  that  filh,  is  deep  and  laterally  compreffed,  being 
four  inches  broad  by  twelve  long.  The  back  is  dulky, 
with  a fliade  of  green  ; the  belly  pale ; the  ventral  and 
anal  fins  are  a cinnaber  colour,  the  dorfal  and  tail  fin  ha- 
ving lefs  of  the  red  f . The  fcales  are  of  a filver  hue, 
broad  and  deciduous.  The  lateral  lines  are  curvated,  and 
run  parallel  to  the  fwell  of  the  belly  : The  tail  is  bifur- 
cated. 

The 
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The  dace  * haunts  the  fame  places  as  the  loach ; like 
it,  too,  it  is  a great  breeder,  very  lively,  and  during 
fummer,  fond  of  gamboling  on  the  furface  of  the  water. 
Its  colour  is  a mixture  of  brown  and  yellow ; the  fcales 
are  fmaller  than  thofe  of  the  roach ; the  length  of  this 
fiih  is  l'eldom  above  ten  inches. 

The  graining  is  a fiih  fo  nearly  refembling  the  dace, 
that  perhaps  it  may  be  confidered  merely  as  a variety: 
The  ufual  fize  is  from  fix  to  eight  inches  ; it  is  caught 
in  the  Merfey  near  Warrington. 


’the  Qold-fijh  f. 


Phis  fpecies  was  firft  introduced  into  England  from 
China,  in  1691  ; and  that  fpecimen  having  been  deftroy- 
ed,  they  were  again  imported  about  thirty  years  ago  in 
a confiderable  quantity.  From  that  time  they  have  mul- 
tiplied greatly  in  the  neighbourhood  of  London,  and  from 
thence  have  been  gradually  difperfed  over  the  reft  of  the 
kingdom,  where  they  now  breed  as  freely  in  the  open 
water  as  the  carp. 

The  moft  beautiful  fpecies  of  thefe  fifties  are  kept  in 
China  for  the  amufement  of  people  of  rank.  They  are 
confined  in  fmall  porcelain  veffeis,  and  placed  in  the 
courts  to  decorate  the  entrances  of  the  houfes  belonging 
P p a to 
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to  the  nobility.  The  beauty  of  their  colours  and  lively1 
motions,  give  great  entertainment,  efpecially  to  the  la- 
dies, v.'hefe  pleafures  are  extremely  circumfcribed,  from 
the  cruel  policy  of  that  people  *. 

In  fliape,  thefe  fillies  bear  a great  refemblance  to  the  carp ; 
and  in  their  native  lakes  theyare  perhaps  not  greatly  inferi- 
or in  fize  ; for  they  are  faid  to  equal  ourlargeli  herring  f. 
Beautiful  coloured  drawings  of  them  have  been  executed 
by  Edwards  f ; their  prevailing  colour  is  gold,  of  a mod 
amazing  fplendour  ; there  are  varieties  marked  with 
fine  blue,  brown,  and  bright  filver  ; the  moll  beautiful 
arc  faid  to  be  taken  in  a fmall  lake  in  the  province  of 
Che-Kyang  ||.. 


The  Chub  «f. 


i.  HERE  are  five  fpecies,  or  rather  varieties,  of  this  fifli 
^numerated  by  K illoughly,  after  the  ancient  naturalrfts  : 
That  fifli  known  in  the  Englijh  rivers  does  not  grow  to 
a large  fize,  feldom  exceeding  five  pounds.  The  chub  is 
a very  cearfe  fills,  and  full  of  bones  ; it  frequents  the 
deco  holes  of  rivers,  and,  during  fummer,  commonly  lies 
on  the  furface,  beneath  the  fhade  of  a tree  or  bulb.  It 
is  a very  timid  fifb,  finking  to  the  bottom  on  the  fmallefl 
alarm,  even  at  the  paying  of  a ihadow,  bat  foon  refumes 

2 its 
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its  fituation.  It  riles  to  a common  trout  fly,  and  feeds 
on  worms,  catterpillars,  graihoppers,  and  other  coleopte- 
rous infcfts,  that  happen  to  fall  into  the  water  *. 

The  body  is  longer  than  that  of  the  carp ; the  head 
flattened  ; the  back  cf  a dufky  green ; the  fides  and  belly 
filvery,  with  a fhade  of  a gold  colour,  if  the  fi(h  be  old 
and  in  high  feafon.  The  fcales  are  remarkably  large  and 
angular,  like  thofe  of  the  carp ; the  mouth  is  of  a mode- 
rate fize,  round  when  the  jaws  are  opened,  and  wholly 
deftitute  of  teeth.  The  number  and  difpofition  of  the 
fins  refemble  thofe  of  the  other  filh  belonging  to  this 
genus  ; the  tail  is  forked. 


The  Bleak  f . 


This  fpccies  is  frequent  in  the  Englijh  dreams,  as  well 
as  thofe  of  the  Continent.  According  to  Jufouius,  the 
taking  of  thefe  fillies  was  anciently  the  amufement  of 
children,  as  that  of  the  following  fpccies  is  at  prefer, tj. 
The  flefn  is  foft,  and  dellitute  of  fat,  making  no  very 
commendable  morfel. 

They  are  at  fome  feafons  apparently  feized  with  a dis- 
order, which  feems  to  occafion  them  great  agony  : They 
are  then  feen  tumbling  about  near  the  furface  of  the 
water,  and  are  incapable  of  fwimming  far  from  the  place; 

but 
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but  in  about  two  hours  they  recover  and  difappear.  When 
thus  affected,  the  fifhermen  on  the  'Thames  call  them  mad 
bleaks.  Pennant  imagines,  that  they  are  then  troubled 
with  a fpecies  of  hair  worm,  which  Arijlotle  obferved  to 
infeft  fome  other  kinds  of  fifti  *. 

It  is  of  the  filvery  fcaies  of  this  fpecies  of  fifli,  that 
artificial  pearls  are  made ; an  art  which  owes  its  origin 
to  the  French,  and  is  by  them  carried  on  to  fuch  an  ex- 
tent,  that  one  artill  in  Paris  ufed  thirty  hampers  of  fifli 
in  this  manufafture,  during  the  fpace  of  a Angle  winter. 
The  fcaies  are  beat  down  into  a fine  powder,  then  diluted 
with  water,  and  introduced  into  a thin  glai's  bubble,  which 
is  afterwards  filled  with  wax. 

The  minnow  is  a beautiful  fmall  fifli,  about  three  inches 
in  length,  and  fcarcely  half  the  fize  of  the  bleak  ; it  fre- 
quents molt  of  our  pure  gravelly  ftreams,  and  is  always 
gregarious.  It  has  no  teeth  ; and  the  fcaies  are  fo  fmall, 
that  they  are  almoft  invifible.  The  back  is  a dark  olive 
colour;  each  fide  beautifully  adorned  with  a lateral  line 
of  bright  gold.  The  colour  of  the  fides  and  belly  varies  ; 
in  fome  it  is  white,  and  in  others  yellow  ; in  lome  it  is 
of  a rich  crimfon.  Taking  the  minnow  is  one  of  the  fa- 
vourite, and  perhaps  molt  innocent  amufemeats  of  chil- 
dren. This  firft  effay  at  angling  is  performed  with  a 
bended  pin,  baited  with  a final!  earth  worm. 

During  the  month  of  June,  there  appears  in  the 
Thames,  near  Blackmail  and  Greenwich,  a fifh  evidently 
of  this  genus,  called  the  white  bait.  No  naturalift  has 
yet  determined  to  what  particular  fiih  it  belongs,  though 
all  arc  agreed,  that  it  is  the  young  of  fome  fpecies  that 
reforts  there.  Some  have  aferibed  its  origin  to  the  Iliad  ; 
others  to  the  fprat,  the  fmelt,  and  the  bleak.  Thel'e  filh, 

however. 
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however,  are  all  found  in  other  dreams,  while  the  white 
bait  is  peculiar  to  the  river  Thames. 

/ The  white  bait  has  a greater  fimilarity  to  the  bleak 
than  any  other  filh  ; the  number  and  difpolition  of  the 
fins  are  the  fame  ; and  the  body  is  comprcfled  on  the 
fides,  in  the  fame  manner.  The  ufual  length  of  this 
fmall  fpecies  is  two  inches  ; the  dorfal  fin  is  placed  be- 
fore the  equilibrium  ; fo  that,  when  fufpended  by  it,  the 
tail  finks  down.  The  tail  is  forked,  and  black  on  the 
tips.  Thefe  fmall  fry  are  ufually  caught  for  the  purpofe 
of  bait  for  other  fifli  ; when  fried  with  flour,  they  are 
reckoned  a delicious  viand  by  tbe  lower  order  of  epicures, 
who  frequent  the  taverns  contiguous  to  the  places  where 
they  are  taken  *. 

* Brit.  Zool.  Species  1764 
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CHAPTER  I.  OF  INSECTS  IN  GENERAL. 


Sect.  I General  idea  of  the  number  and  variety  of  In- 

feEis  : Inducements  to  the  ftudy  of  Rntymology . Hiftory 
of  this  Science , 


We  are  now  to  enter  upon  that  department  of  Natural 
Hiftory  which  treats  of  Infefts  ; by  the  ftudy  of  which, 
we  are  conducted  into  a province  the  motl  extenfive, 
and  by  far  the  moft  populous,  of  the  whole  empire  of 
nature.  This  refidence  of  quadrupeds,  as  we  have  feen, 
is  confined  to  the  land  ; that  of  fifties  to  the  water  ; while 
birds  are  enabled  to  rife  from  the  furface  of  thefe  ele- 
ments into  the  aerial  regions.  Nature,  however,  has 
aftigned  a ftill  more  extenfive  range  to  thole  animals 
upon  whofe  hiftory  we  are  now  to  enter.  They  are 
found  to  pervade  every  part  of  her  dominions,  in  num- 
Vol.  III.  Qjl  hers 
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bers  that  defy  all  computation  : For  in  nothing  does  the" 
immenfity  of  her  works  more  ftrikingly  appear,  than  in 
the  infinite  number  and  variety  of  thofe  her  fmaller  pro- 
du&ions. 

Entymology,  therefore,  of  all  the  fctences,  prefents  the 
wideft  field  for  inveftigation.  The  number  of  experi- 
ments and  obfervations  neceffary  to  furnilh  a complete 
hiftory  of  fo  many  fmall  animals,  is  not  only  great ; but 
the  difficulty  of  making  them  is  alfo  immerrfe.  The 
number  of  ideas  with  which  a lkilful  botanift  mull  load 
his  memory,  before  he  can  acquire  an  accurate  know- 
ledge of  above  two  thoufand  plants,  is  no  doubt  great : 
his  talk,  however,  bears  no  proportion  to  that  of  the  en- 
tymologift  ; for,  amidft  fo  many  plants,  there  is  perhaps 
hardly  one  that  does  not  furnilh  nourilhment  and  an  ha- 
bitation to  feveral  infe£ls ; while  many,  fuch  as  the  oak, 
afford  a retreat  for  Come  hundreds  of  different  fpecies  *. 
Thefe  plants,  however,  are  far  from  being  the  only  abode 
of  infe&s  ; vaft  numbers  refidc  upon  the  larger  animals, 
whom  they  continually  fuck ; many  live  upon  and  de- 
vour others  of  their  own  order.  Infinite  numbers  fpend 
a part  of  their  lives  in  the  water  ; others  remain  there 
entirely:  The  earth  fwarms  with  multitudes;  and  the 
air  teems  with  others,  too  fmall  for  the  human  eye  to 
ohferve,  and  too  numerous  for  the  imagination  to  con- 
ceive ! 

While  the  numbers  of  this  clafs  of  the  animal  king- 
dom thus  exceed  all  cur  powers  of  conception,  its  varie- 
ties are  alfo  multiplied  to  a degree  that  renders  a complete 
diferimination  of  them  equally  impoffible.  The  different 

fpecies 
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Species  of  infers  are  not  only  numerous,  but  each  has  its 
own  diftind  hiftory,  and  exhibits  manners,  appetites,  and 
modes  of  propagation  peculiarly  its  own.  In  the  larger 
ranks  of  exiftence,  two  animals  that  nearly  refemble  each 
other  in  form,  will  be  found  to  have  a fimilar  hiftory  ; 
but  here,  infeds  almoft  entirely  alike  will  be  found  very 
diffimilar  in  their  habits,  and  in  the  different  changes 
which  they  undergo  during  their  Ihort  lives  *.  To  give 
a full  enumeration  of  all  the  animals  contained  in  this 
province  of  nature,  would  prove  a talk  extremely  aidu- 
ous  ; one  which  no  naturalift  has  ever  pretended  to  ac- 
complilh.  To  furnilh  a diftind  and  complete  hiftory  of 
each,  is  an  undertaking  for  which  the  human  powers 
feem  altogether  unequal;  their  imperfedion,  at  leaft, 
forbids  us  to  hope  that  it  will  ever  be  effeded. 

But  although  a complete  hiftory  of  the  operations  of 
nature  in  this  large  and  populous  part  of  her  empire  can- 
not be  expeded  ; yet,  fuch  a general  picture  may  be 
ffiven,  as  lhall  demonftrate  the  exiftence  of  that  great  vi- 
principle  by  which  ftie  is  animated,  and  by  which 
■She  is  enabled  continually  to  pour  forth  into  exiftence 
fuch  immenfe  numbers  of  organised  beings.  A hiftory 
of  fuch  infeds  as  mod  frequently  occur,  and  whofe  man- 
ners are  beft  known,  will  prefent  to  us  a pleaftng  view 
of  that  protedion  which  providence  affords  even  to  the 
fmalleft  of  its  creatures  of  the  means  it  employs  for 
perpetuating  them  , — and  of  that  great  arrangement  of 
nature,  by  which  one  fetof  living  beings  find  fubfiftence, 
by  devouring  another,  and  by  which  life  is  continued 
through  every  part  of  the  creation,  without  a paufe. 

O o a Natural 
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Natural  hiflory  claims  it  as  its  prerogative  to  cletrnn- 
ftrate  the  exiftcnce  and  the  perfections  of  that  Creative 
Power  which  produced,  and  which  governs  the  univerfe: 
It  is  the  hiftory  of  the  works  of  God,  and  naturally  leads 
every  intelligent  mind  to  their  Author  ; for  there  are  no 
proofs  of  his  exigence  more  level  to  the  apprehenfion  of 
all,  than  thofe  which  it  offers  to  the  underftanding.  No 
rational  man  can  ever  blulli  for  having  placed  among  his 
occupations  a ftudy  which  has  for  its  objedt  the  works  of 
the  Supreme  Being  which  leads  him  to  the  contemplation 
of  their  author.  All  thofe  naturalifts  who  have  de- 
feribed  the  different  parts  of  the  animal  kingdom,  have 
willingly  confeffed  them  to  be  productions  of  infinite 
power  and  wifdom  ; and  feem  to  regret,  that  the  experi- 
ments and  obfervations  relating  to  their  hiflory  are  not 
more  numerous  ; becaufe,  in  proportion  as  they  are  ex- 
tended, the  proofs  of  a Creative  Power  arc  multiplied. 

The  manner,  however,  in  which  entymology  has  too 
frequently  been  Audit'd,  and  the  extremes  into  which 
men,  according  to  their  different  capacities  and  tafles, 
have  fallen,  have  brought  that  obloquy  andderilion  againfl 
the  fcience,  which  a proper  degree  of  difeernment  would 
have  diredted  againft  the  foibles  of  tliofe  who  lludied  it. 
While  the  fyffems  of  foine  naturalifts  contain  only  a dry- 
repetition  of  ftiades,  colours,  and  fhapes  of  different  in- 
fers, without  entering  into  the  more  interfiling  and  ani- 
mated defeription  of  their  manners,  thofe  of  others,  as 
injudicioufly,  aferibe  to  them  fundlions,  and  a degree  of 
intelligence  of  which  they  are  incapable.  By  the  former, 
the  imagination  is  fatigued  and  difgufted  with  a conftaut 
repetition  of  the  fame  images : By  the  romantic  air  of 
the  latter,  the  mind  is  led  into  diftruft  with  regard  to  the 
truth  of  the  whole  narrative,  and  to  doubt  of  thofe  fadls 

Which 


0?  INSECTS  IN  GENERAL. 


3°9 

Which  are  well  eftabliflied  and  certain.  Hence  die  ftudy 
of  entymology  lias  been  deemed  by  many,  an  occupation 
the  moft  ufelefs  and  frivolous  in  which  the  human  mind 
can  be  engaged  ; Hence  too,  from  a fear  of  proftituting 
their  talents,  many  have  been  deterred  from  contemplat- 
ing the  wonders  difplayed  by  nature,  in  a kingdom  of 
animals  tbe  moft  numerous,  diverfified,  and  fplendidly 
adorned,  of  any  on  the  face  of  the  globe  ; and  thus  have 
deprived  themfelves  of  views  of  the  power  and  munifi- 
cence of  the  Author  of  Nature,  the  molt  ftriking  and  in- 
terelting  that  can  he  prefented  to  the  mind  of  man. 

To  thofe  who  can  derive  no  pleafure  from  the  purfuits 
and  ftudics  of  a liberal  mind,  and  who  feel  no  fatisfaftion 
in  any  employment  that  is  not  attended  with  immediate 
profit,  the  refearches  of  the  entymologift  cannot  feem 
altogether  ufelefs.  Had  the  operations  of  the  filk  worm 
never  been  examined,  how  could  men  have  availed 
{hemfelves  of  the  labour  of  an  infect  that  adminifters  fo 
profufely  to  our  luxuries  and  our  wants  ? It  was  not  to 
the  unobferving  that  it  firft  occurred,  that  the  produce  of 
that  animal’s  labour  might  be  converted  into  a confider- 
able  article  of  commerce,  and  might  give  rife  to  many 
arts,  and  afford  fubfiftence  to  thoufands  of  manufacturers. 
In  the  fame  manner,  wax  and  honey  enter  into  the  ar- 
ticles of  commerce,  and  add  to  our  enjoyments.  It  can- 
not, therefore,  be  denied,  that  they  were  profitably  em- 
ployed, who  firft  obferved  the  induftry  of  the  bee  ; who 
brought  that  animal  from  its  native  woods,  introduced  it 
into  our  gardens,  and,  by  domefticating  it  there,  have 
rendered  it  fubfervient  to  our  enjoyments. 

The  Chinefe,  whofe  progrefs  in  many  of  the  arts  is  fu- 
perior  to  that  of  any  other  nation,  avail  themfelves  of 
the  labours  of  certain  infers,  in  procuring  a rich  dye, 

and 
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and  an  elegant  varnilh,  which  is  provided  by  a certain, 
i'pecies  of  winged  ant.  The  celebrated  purple  dye  of  the 
ancients  was  the  produce  of  a fmall  fpecies  of  fhell-fifn  „ 
and  we  arc  told  by  Pliny,  that  the  difcovery  of  its  vir- 
tue was  occafioned  by  a dog,  who,  in  eating  the  filh,  had 
dyed  his  ears  with  that  beautiful  colour*.  It  feetns 
probable  that  the  ancients  were  capable  of  communicat- 
ing to  their  fluffs  many  beautiful  lhades  of  fcarlet  with 
which  wc  are  unacquainted ; and  it  is  not  unlikely  that 
we  have  alfo  fome  rich  tints  of  that  colour  which  they 
wanted.  It  is  certain  that  our  fincll  red  colours  are  fur- 
nifned  by  infedls  with  which  they  were  unacquainted. 
Cochineal,  the  extcnlive  and  profitable  ufes  of  which  have 
been  long  known,  is  now  univerfally  allowed  to  be  an 
infect,  which  is  propagated  with  care,  and  in  vaft  num. 
bers,  in  the  kingdom  of  Mexico.  The  kermes,  or  grain 
of  fcarlet,  which  was  formerly  imagined  to  be  one  of  the 
galles  or  excrefcences  that  are  fecn  on  fhrubs,  is  now  un- 
derftood  to  be  an  infedt,  which  attaches  itfelf  in  that  form 
to  a fpccies  of  the  oak  f. 

The  medical  ufes  of  certain  infects  are  far  from  being 
incoufiderable  ; and  to  tbefe  purpofes  they  have  long  been 
applied,  perhaps  more  frequently,  and  with  better  effcdt, 
than  at  prefent  %.  The  valuable  purpofes  to  which  the 

can- 


* Rcamure,  Tome  I.  p.  y. 

■f  The  quercus  coccifcra  of  Linnceus.  The  red  dye  colle&cd  from  (his 
tree  is  produced  in  Africa  ; it  is  not  fo  blight,  but  more  permanent  than 
rochiueid.  The  csccus  yuercus  forms  galles  upon  the  common  oak,  which 
are  brought  from  the  Levant,  and  are  univerfally  ufed  in  dyeing  over  Eu- 
rope. We  have  this  plant  in  Britain,  and  alfo  that  of  the  coccus  poloni, 
cus : The  infedt  which  inhabits  thefe  plants  might  in  all  probability 
thrive,  if  imported  into  this  iflaud. 

1 fjift,  Medic,  des  Anim.  par  Vanden  Bofche,  Liv.  iv. 


OF  INSECTS  IN  GENERAL. 


31* 

Cftntharides  has  been  made  fabfervient,  will  alone  vindi- 
cate the  utility  of  thole  refearches  which  have  been  made 
concerning  this  part  of  the  animal  kingdom.  There  are 
ocher  ufes  to  which  infe&s  have  been  applied,  and  that 
from  the  molt  remote  antiquity,  which  appear  of  a ftilt 
more  Angular  nature.  Before  the  time  of  Theophrqfiu-s 
and  of  Pliny , certain  kinds  of  them  were  employed  in 
ripening  the  figs  throughout  the  i (lands  of  the  Archi- 
pelago * ; and  it  appears  that  the  fame  praftice  (till  fub- 
fids  among  the  prefent  inhabitants  of  thefe  iflands  +. 
There  are  two  kinds  of  figs  cultivated  around  the  Medi- 
terranean-, the  wild,  and  the  domeftic.  The  former 
produces  fruit  feveral  times  in  the  year  ; and  in  ii  are 
produced  certain  worms,  which  are  afterwards  transform- 
ed into  fmall  flies.  It  is  by  the  afliftance  of  thefe  little 
animals  that  the  domeftic  fig  is  brought  to  maturity, 
which  would  otherwife  drop  from  the  tree  in  an  unripe 
ftate.  During  the  months  of  June  and  July,  the  peafants 
of  thefe  delightful  climes  are  bufily  employed  collecting 
fuch  of  the  wild  figs  as  abound  moft  with  thefe  inferis, 
and  in  placing  them  near  the  cultivated  fig,  that  they 
may  co-operate  with  the  climate  in  bringing  it  to  ma- 
turity. Similar  purpofes  might  probably  be  ferved  by  a 
judicious  application  of  infefls  to  fruit  in  more  northerly 
climates,  were  we  acquainted  with  the  proper  fpecies. 
Thofe  prunes,  pears,  and  apples  which  are  firft  ripe,  arc 
commonly  found  penetrated  by  worms. 

But  there  are  other  inducements  to  the  ftudy  of  in- 
fers, of  a nature  totally  different  from  thofe  already 
mentioned  ; inducements,  founded  not  on  any  hope  of 
advantage  to  be  derived  from  thefe  animals,  but  of  al- 
leviating 


* Vide  Plimi  Hitt.  Nat. 
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leviating  or  preventing  the  numerous  mifchiefs  they  oc- 
cafion.  Infinite  fwarms  of  thefe  animals  annually  defo- 
late whole  provinces  , others  attack  our  gardens  and  cul- 
tivated grounds,  where  they  commit  endlefs  devaflations 
upon  the  corn,  vegetables,  and  fruit  trees.  Nor  are 
their  depredations  confined  to  the  fields  ; they  enter  the 
habitations  of  man,  and  by  dellroying  the  timber,  gra- 
dually reduce  them  to  ruins.  They  deltroy  his  furniture 
and  clothing  ; fome  of  them  fpare  not  even  his  per Ion* 
tormenting  it  long  before  the  period  which  nature  has 
deftined  it  to  become  their  legitimate  prey.  Here,  then* 
is  a wide  fiedd  laid  open  for  ftudy  ; and  the  perfon  who 
could  inform  mankind  how  to  remove  or  alleviate  thefe 
mifchiefs,  would  deferve  better  of  his  fpecies  than  if  he 
had  difeovered  the  longitude. 

Thus,  by  a clofer  examination  of  the  definitive  powa 
ers  of  infefb,  we  fliall  have  melancholy  proofs  of  their 
importance  in  the  fyftem  of  nature,  and  be  perfuaded, 
that  however  defpicable  they  may  appear,  there  is  no 
clafs  of  animals  vvhofe  hifiory  more  nearly  concerns  us, 
and  which  better  del'erves  the  attention  of  the  naturalifl. 

There  are  four  different  fpecies  of  the  locuft  which  are 
remarkably  deli  motive.  Almoll  every  year,  whole  pro- 
vinces, the  molt  fertile  in  Afia  and  Africa,  are  laid  walte 
by  their  depredation.  In  Tunis  and  Algiers , l'warms  of 
the  grill  us  migratorius  appear  fo  numerous,  that  they 
darken  the  face  of  the  iky,  like  a thick  cloud.  Thefe 
pernicious  animals  are  wafted  there  by  the  loutherly 
winds  in  the  month  of  April : In  May  they  take  their 
departure  for  the  interior  parts  of  the  country,  to  propa- 
gate their  young  ; thefe  make  their  appearance  in  their 
larva  (late,  during  the  month  of  June,  when  they  com- 
mit vafl  depredations.  The  fir  It  columns,  which  pervade 
2 the 
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j]ie  country  like  an  army,  deftroy  every  green  Oirub  and 
pile  of  grafs  ; and  their  devaluation  has  not  ceafed,  when 
they  are  fucceeded  by  other  fwarms,  that  prefs  upon  their 
rear,  devouring  the  tender  branches  and  ftalks  of  plants, 
which  their  forerunners  had  left.  This  dreadful  vilita- 
tion,  which  the  language  of  Scripture  has  juftly  defcribed 
as  a plague,  does  not  terminate  till  the  infects  have  paf- 
fed  into  their  winged  Hate,  when  they  fly  off,  leaving  the 
whole  furface  of  the  earth  naked  and  brown,  as  if  torch- 
ed by  fire. 

Little  inferior  to  the  loculi  in  its  deftructive  powers  is 
the  Phalicna  Graminis  of  Linmcus,  which  deltroys  the 
meadows  in  Sweden  : There  the  peafants  are  employed 
in  cutting  deep  ditches  in  the  furface  to  flop  the  progrefs 
of  the  larvce  as  they  pafs  along  : If  the  fwarrn  be  fmall, 
this  device  has  the  defired  effect;  but  the  numbeis  of 
thefe  animals  are  often  fo  great,  that  they  fill  up  the 
trenches,  and  pafs  along  over  the  dead  bodies  that  are  bu- 
ried  in  them.  The  formica  facciiilifera  is  a native  of  the 
IVeJi  Indies,  where  it  pervades  the  plantations  of  the  fu- 
gar-cane,  entering  the  plants,  and  deftroying  them  when 
they  are  tender  : Alter  long  experience  of  its  depreda-’ 
tions,  the  inhabitants  have  never  been  able  to  invent  a 
method  of  deftroying  this  pernicious  animal.  In  our  own 
country,  the  turnip -fly,  the  butterfly,  and  the  goofeber- 
ry  worm,  have  long  committed  depredations  in  the  fields 
and  gardens,  which  no  invention  has  hitnertobeen  able  to1 
prevent : Againft  the  laft  of  thele  animals,  indeed,  the 
watering  the  bulhes  with  an  infufion  of  tobacco,  has  been 
found  efficacious,  by  killing  the  greater  number  in  their 
larva  ftate. 

Voti  III.  R r 
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Another  objedt  highly  worthy  the  attention  of  the  eU- 
tymologifl,  is  the  means  of  preferving  corn  from  the  in- 
vafion  of  infedts,  after  it  is  collected  into  granaries.  Our 
fubfiftence  in  almoft  every  ftage  of  its  progrefs,  is  con- 
fl.intly  expofed  to  the  intrufions  of  thefe  enemies  of  hu- 
man induftry.  Flour,  bifcuit,  and  almoft  every  kind  of 
provifion,  even  after  it  is  barrelled  up  for  exportation, 
is  liable  to  be  devoured,  or  rendered  ufclefs,  by  the  de- 
predations of  the  moll  hideous  animals.  The  patriotifm 
of  ftatefmen,  and  their  zeal  for  the  good  of  mankind, 
could  not  receive  a nobler  or  more  ufeful  direction  than 
in  holding  out  rewards  to  fuch  as  might  difcover  the  moll 
effedtual  means  of  preventing  the  ravages  of  thofe  ani- 
mals, who,  by  the  moll  deftructive  activity,  are  conti- 
nually converting  large  flores  of  provifiohs  into  fo  many 
mafles  of  corruption. 

May  it  not  be  hoped,  that  by  a careful  fludy  of  the 
nature  of  infedls,  fome  means  may  be  difeovered  to  pre- 
vent them  from  penetrating  into' the  joilts  of  buildings, 
and  thereby  reducing  them  into  dull,  and  effecting  the 
deftrudlion  of  the  moll  coftly  edifices.  How  often  do  we 
find  wooden  furniture  deftroyed  by  infedls,  which  might 
have  anfwered  the  purpofes  for  which  it  was  intended  for 
ages,  had  it  been  preferved  from  the  deftructive  attacks 
of  thefe  animals  ? How  many  accidents  are  probably  oc- 
cafioned  at  fea  by  thofe  formidable  worms,  whofe  heads 
are  armed  with  hard  fhells,  and  who  are  thereby  enabled 
to  gnaw  through  the  thickefl  veflels,  and  make  perfora- 
tions under  the  water  ? The  alarms  they  have  frequently 
occafioned  in  Holland , by  introducing  chemfelves  and  mul- 
tiplying among  thofe  wooden  flakes  which  fupport  their 
dikes,  are  univerfally  known.  The  naturaliil  who  Ihould 
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dilcover  a mode  of  preventing  fuch  devaftations,  would 
certainly  deferve  well  of  his  country  and  of  mankind,  by 
communicating  information  that  tended  fo  directly  to  the 
public  good. 

The  tar  extracted  from  coal  by  that  ingenious  noble- 
man the  Earl  of  Dundonald,  when  better  known,  will 
probably  be  found  an  efficacious  remedy  againlt  the  cor- 
rofions  of  wood  by  infe£ts  in  all  cafes  where  it  can  be 
applied.  It  not  only  penetrates  fo  deeply  into  wood  that 
it  cannot  be  waffied  away  ; but  is  of  fo  acrid  a fubitance, 
as  mud  inevitably  deltroy  worms.  The  intolerable  ef- 
fluvia which  it  emits,  will,  however,  prevent  its  appli- 
cation in  the  cafe  of  houfehold  furniture. 

The  pernicious  genus  of  phaleena,  which  contains  all 
the  different  fpecies  of  moths,  makes  Hill  nearer  ap- 
proaches to  man  in  the  hoftilities  which  it  commits.  No 
perfon  is  ignorant  of  the  defiru&ive  quality  of  tliefe  in- 
feels  to  woollen  cloth,  and  all  kinds  of  fur  and  wearing 
apparel.  The  aflonifhing  inftinft  of  thefe  animals,  in 
providing  a proper  receptacle  for  their  eggs,  and  food  for 
their  young,  have  not  withdrawn  that  indefatigable  en- 
tymclogift  Re au mure,  from  deviling  efficacious  methods 
of  preventing  their  depredations  upon  woollen  fluffs  and 
furs  *. 

Of  fuch  vaft  extent  are  the  mifehiefs  occafioned  by  the 
infedl  tribe  upon  the  various  objects  of  human  induflry, 
and  the  neceffaries  of  life  ; all  thefe,  however,  would  in 
a manner  dtfappear,  were  we  to  refleil  upon  their  dan- 
gerous effedls  upon  the  human  body,  and  the  hulbatid- 
man’s  attention  would  be  withdrawn  from  the  depreda- 
tions committed  on  his  fields,  did  he  imagine  that  thou- 

* Vide  Mem.  de  l’Acad.  1728. 
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fands  of  the  fame  noxious  race  were  continually  entering 
into  his  lungs  by  breathing.  During  the  whole  of  the 
fummer  months,  the  atmofphere  teems  with  myriads  of 
fmall  animals,  and  particularly  in  the  months  of  July 
and  Augnft  : It  is  then  that  the  exc'efiive  numbers  that 
are  conveyed  into  the  ftomach  and  lungs,  probably  gene- 
rate thofe  epidemic  diforders  for  which  that  feafon  of  the 
year  is  fo  remarkable.  If  we  pafs  from  thofe  dangers 
which  are  lefs  vifible,  to  others  more  apparent,  with 
which  infects  threaten  the  human  race,  we  fir  all  ftill  find 
room  to  commilerate  the  inhabitants  of  many  parts  of  the 
globe.  What  an  uncomfortable  life  mult  the  poor  Lap- 
lander lead,  fince,  at  certain  feafons  of  the  year,  the 
number  of  infefts  is  fo  great,  that  a candle  is  no  fooner 
lighted  than  the  flame  is  extinguilhed  by  the  multitudes 
that  flock  to  it ; where,  after  millions  are  deftroyed,  fa- 
milhed  millions  fucceed,  and  renew  the  unceafing  com- 
bat. Even  in  Britain,  which  is  happily  free  from  thefe 
unrelenting  invaders,  much  inconvenience  is  often  felt 
from  the  bug,  the  hornet,  the  wafp,  and  the  bee  *. 

To  counteract  thefe  inveterate  enemies  of  man,  and  to 
relieve  him  from  the  mifehiefs  they  occafion,  ought  al- 
ways to  be  one  aim  of  the  entymologift  : and  no  perfon 
will  deny,  that  whoever,  by  the  ftudy  of  infeCts,  has  found 
the  means  of  availing  himfelf  of  the  labours  of  fuch  as 
are  ufeful,  or  preventing  the  noxious  from  doing  harm, 
hath  rendered  an  effential  fervice  to  mankind. 

After  all,  however,  it  will  readily  he  allowed,  that 
in  purfuing  the  hiftory  of  infeCts,  the  number  of  ufeful 

obfervations 

* The  firft  of  thefe  animals  has  been  found  to  be  effeiSlually  dellroj'e4 
by  the  fmoak  of  peat.  3 
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obfervaticns  with  which  it  prefents  the  reader,  bear  but 
a fmall  proportion  to  thofe  whofe  object  is  merely  to  gra- 
tify curiofity.  But  in  what  fcience  is  there  nothing  to 
be  found  but  what  is  immediately  ufeful?  and  are  not 
objects  of  curiofity  often  nearly  allied  to  thofe  of  utility  ? 
Is  it  not  while  we  arnufe  ourfelves  with  the  former,  that  we 
are  molt  frequently  led  to  the  difcovery  of  the  latter?  To 
thefe  circumftances,  we  may  add  another  for  the  encou- 
ragement of  thofe  who  undertake  to  write  upon  this  fub- 
je& ; that  works  the  moll  ufeful  are  not  always  the  moll 
favourably  received  : The  number  of  thofe  who  read  for 
amufement,  is  at  lead  equal  to  thofe  who  read  for  in- 
ftru&ion,  A taffe  for  the  marvellous,  in  a greater  or 
lefs  degree,  is  univerfal  among  men  ; It  is  this  which 
leads  them  to  prefer  romances,  novels,  Perjian  and  Ara - 
bian  tales,  to  the  incidents  of  real  hiftory.  The  genera- 
tion, the  metamorphofes  of  infecks,  their  means  of  rear- 
ing their  young,  and  of  procuring  food,  prefent  to  the 
reader  wonders,  perhaps  not  inferior  to  thofe  that  are  fa- 
bricated by  the  mod  licentious  imagination ; with  this 
difference,  that  the  latter  are  true.  The  entymolo- 
gid  therefore,  has  himfelf  rather  than  his  fubjecl  to 
blame,  if  his  works  are  not  read  by  the  public  with 
avidity. 


OS’ -INSECTS  IN  GENERAL. 


318 


Sect.  II. — T he  Literary  Hzjlory  of  Entymology . 


J HE  clafs  of  infers,  although  by  far  the  moft  numerous 
in  the  animal  kingdom,  the  moft  remarkable  for  its  ef- 
fects on  the  objects  of  human  induftry,  and  perhaps  the 
moft  important  in  the  economy  of  nature,  was  long  be- 
fore it  attrafted  any  confiderable  degree  of  attention  from 
men  of  learning.  Hardly  any  attention  was  bellow- 
ed on  entymology  by  any  of  the  writers  of  antiquity. 
Arijlotle , that  father  of  naturalifts,  has  allotted  but  a 
fmall  portion  of  his  works  to  the  hiftory  of  infects;  nor 
does  it  appear  that  he  has  been  always  fufficiently  atten- 
tive to  the  authorities  upon  which  he  inferts  the  different 
fa£ts  he  relates,  or  to  the  order  in  which  they  are  ar- 
ranged. It  is  known,  that  Alexander  his  pupil  furnilh- 
ed  him  with  confiderable  fums  to  be  employed  in  the  va- 
rious refearches  neceffary  for  the  compilation  of  bis  hif- 
tory of  animals  ; and  it  is  not  improbable,  that  many 
perfons  were  engaged  in  different  parts  to  procure  him 
the  different  fpecies,  and  to  furnilli  him  with  fuch  obfer- 
vations  on  their  hiftory  as  fell  not  within  the  r*ach  of 
his  own  knowledge.  From  feveral  of  the  fafts  which  he 
has  related,  we  are  led  to  fuiped,  that  thefc  men  were 
not  altogether  qualified  for  the  talk  in  which  they  were 
employed.  The  arrangement  followed  by  the  Grecian 
naturalift  feerrjs  as  defeifive  as  the  authorities  upon  which 

his 
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his  obfervations  are  founded.  It  confifb  of  a long  and 
tedious  enumeration  of  animals,  whofe  appearance  and 
hiftory  correfpond  in  certain  particulars  ; followed  by 
another  of  thofe  which  differ  from  the  former.  Enume- 
rations of  this  kind  are  l'eldom  complete,  and  long  before 
they  can  become  fo,  muft  prove  a burden  too  great  for 
the  memory  to  retain*.  The  hiflories  of  Pliny  and 
JElian  are  formed  upon  tire  fame  plan,  and  are  liable  to 
fimilar  defeats : They  confift  of  a number  of  obfervations 
ill  arranged,  and  infufficiently  authenticated. 

During  that  long  fucceflion  of  ages,  which  was  only 
diftinguilhed  by  ignorance  and  barbarifm,  entymology 
lhared  the  fame  fate  with  every  other  fcience : It  was 
condemned  to  oblivion.  After  a tafte  for  literature  had 
begun  to  revive,  the  hi  dory  of  infe&s  again  attra&ed  the 
notice  of  the  curious ; unhappily,  however,  for  the 
growth  of  fcience,  men  were  then  devoted  to  the  ftudy 
of  the  ancients  with  a blind  admiration : It  was  from 
their  writings  that  they  imagined  the  moderns  were  to' 
derive  a complete  knowledge  of  all  the  ferrets  of  nature; 
and  Jrijlotlc  was  principally  confulted  for  the  hiftory  of 
animals.  Had  JUrovandus,  Gefncr,  and  Mouffet,  be- 
llowed the  fame  attention  in  ftudying  the  works  of  na. 
ture  that  they  employed  upon  the  writings  of  that  natu- 
ralilt,  they  would  have  made  a much  greater  progrefs  in 
real  knowledge:  But  they  unfortunately  obferved  na- 
ture only  to  obferve  there  what  they  had  read  from 
Ariftotle.  This  exceflive  predile&ion  for  antiquity  ought 
not  indeed  fo  much  to  be  imputed  to  thefe  authors  as  to  the 
age  in  which  they  lived ; a period  when  every  thing  was 

deemed 
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deemed  contemptible,  that  was  not  found  in,  the  writings 
of  the  ancients. 

The  attempts  of  thefe  early  writers  gave  birth  to  the 
refearches  of  others,  who  were  gradually  more  bold  and 
fuccefsful,  in  proportion  as  their  reverence  for  antiquity 
was  diminiihed.  In  1668,  about  twelve  years  alter 
Mouffet  publifhed  his  I'beatrum  InfeBorum , the  experi- 
ments and  obl'ervations  of  the  celebrated  Rhedi  made  their 
appearance  in  Italy.  His  inveftigations  were  principally 
directed  to  the  manner  of  the  generation  of  infedts,  with 
a view  to  overthrow  that  abfurd  and  erroneous  doctrine 
eftablifhed  by  the  ancients,  of  their  arifing  fortuitoufiy 
from  different  bodies  in  a date  of  putrefadKon.  Noihing 
can  more  fully  demonflrate  the  flrength  of  prejudice  than 
thofe  elaborate  treatifes  which  Malphigi , Swammerdam, 
and  Rhedi  were  obliged  to  compofe,  in  order  to  combat 
the  notion  of  the  fpontaneous  generation  of  thefe  animals  ; 
an  opinion  which  at  prefent  feems  as  ridiculous  and  unphi- 
lofophical  as  it  is  untrue.  No twith! landing  all  their  efforts  to 
prove,  that  the  fmaller  animals  are  prod  uced  in  the  fame  man- 
ner with  thelarger,  and  that  the  organization  of  the  bodyof 
a mite  requires  the  fame  apparatus  of  limbs,  and  the  fame 
delicate  ftrudture  as  that  of  an  elephant,  attempts  were 
Hill  made  to  revive  the  ancient  error  by  Kirker , Bonarie , 
and  others  *.  And  what  is  moil  mortifying  to  human 
rtafon,  the  fame  Rhedi , the  declared  enemy  of  prejudices* 
and  the  man  of  all  others  who  knows  belt  how  to  com- 
bat them,  has,  upoii  this  very  fubjedt,  fallen  into  a fimi- 
lar  error.  In  order  to  produce  thofe  infedts  which  are 

found 


* Vide  Motivi  di  dubitar  intorao  la  generatione  de  viventi,  fecondo  lar 
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i'Kilid  upon  the  fmall  excrefcetices  of  plants  and  trees,  he 
£ound  himfelf  obliged  to  confer  a vivifying  power,  a kind 
of  foul  upon  thofe  vegetables  where  they  were  found,  and 
has  laid  afide  the  ordinary  mode  of  generation,  whieh  in 
other  inilances  he  had  laboured  to  eftabliih, 

Swammerdam  was  the  contemporary  of  Rhedi ; and, 
like  him,  he  pofleffed  the  courage  to  examine  nature*  and 
to  think  for  himfelf.  This  naturalift  made  many  anato- 
mical obfervations  upon  infefts,  which  after  his  death 
were  publiihed  at  Leyden  *,  and  laid  the  foundation  of 
future  improvements  in  entymology;  About  the  fame 
period,  Madame  Marianne,  a Dutch  iady,  contributed 
largely  to  bring  the  hiftory  of  infects  into  requeft,  by  the 
beauty  of  her  paintings  and  drawings.  After  having  ex- 
ecuted elegant  drawings  of  feveral  of  the  inf  efts  of  Eu- 
rope, from  a Angular  avidity  for  -thefe  ftudies,  ihe  was 
prompted  to  crofs  the  Atlantic,  aud  give  paintings  of  thofe 
in  America.  Having  refided  for  feveral  years  in  Surinam 
in  Sojith  America,  ihe  returned  to  Europe  with  exquiiite 
drawings  of  many  of  the  fplendid  infects  of  that  conti- 
nent, which  were  afterwards  engraved  and  publiihed  in 
Holland,  about  the  end  of  laft  century  f. 

Goedart  is  another  of  the  fit  ft  authors  who  adorned  the 
hiftory  of  infefts  with  the  labours  of  the  pencil.  He 
paid  great  attention  to  the  metamorphofes  of  the  animals, 
and  has  painted  many  of  them  in  the  leveral  forms  which 
they  afl'ume,  from  their  appearance  till  their  death.  His 
work  was  originally  publiihed  in  German,  very  badly  ar- 
Vol.  III.  S f ranged; 

* In  the  year  1737,  under  the  title  of  Biblia  Natural, 
f Her  original  drawings  were  purclwfed  by  Sir  Hans  Sloanc,  and  are 
s»w  in  the  Britifu  Mufeum. 
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ranged  ; a new  edition  in  Latin  was  afterwards  given  I>y 
Dr.  Lifter,  in  which  many  errors  were  corrected,  and  a 
new  arrangement  made  out  by  that  able  naturalift,  who 
has  himfelf  written  a valuable  treatife  upon  the  intricate 
genus  of  Spiders. 

Some  of  thefe  authors,  by  the  extent  of  their  labours, 
and  othsrs  by  the  boldnefs  of  their  genius,  had  convin- 
ced mankind  that  the  ancients  were  far  from  attaining 
that  perfect  knowledge  of  nature  which  they  had  hither- 
to imagined.  They  were  now  fo  far  emboldened  by  the 
progrefs  they  had  already  made,  that  they  trufted 
to  their  own  judgment  and  obfcrvation  in  examining  the 
works  of  nature  ; and  many  productions  far  more  judi- 
cious, accurate,  and  philofophical,  were  offered  to  the 
public,  than  had  ever  hitherto  appeared.  Among  the 
firft  of  thefe  may  be  ranked  that  of  our  celebrated  coun- 
tryman Mr.  Ray,  who  had,  for  the  greater  part  of  his 
life,  affiduoufly  examined  the  economy  of  infects.  His 
Methodus  Tnfeclorum  was  not  publiihed  till  after  his  death 
in  1710,  and  may  be  regarded  as  the  mod  accurate  and 
concife  performance  on  the  fubject  of  entymology.  In 
the  meanwhile,  there  appeared  a numerous  lift  of  au. 
thors  who  treated  this  clafs  of  the  animal  kingdom  ; Sll- 
lin  defcribed  the  infects  of  England , while  Sir  Harts' 
Sloan,  Petivert,  Catefby,  and  Frifch,  have  detailed  the 
hiftory  of  vail  numbers  of  exotic  animals  of  this  tribe. 

In  this  Gate  of  the  fcience,  about  the  year  1754,  ap- 
peared M.  de  Reaumur,  by  far  the  moll  laborious  and  in- 
defatigable entymologiil  in  Europe.  Almoft  in  every 
part  of  France  this  naturalift  had  correfponderits  ftationed 
to  tranfmit  him  by  poll  defcriptions  and  fpecimens  of 
every  curious  and  rare  infect  that  might  occur  : And  in 
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order  to  examine  their  inftin&s,  their  metamorphofes, 
and  mode  of  generation,  he  inclofed  vaft  numbers  of 
them  in  a large  aviary,  c o nil r acted  with  a clofe  net.  and 
fecured  below  with  a pavement  overlaid  with  green  turf, 
and  planted  with  fhrubs  and  different  kinds  of  plants. 
It  was  there  that  this  unwearied  obferver  of  nature  exa- 
mined the  manners  and  economy  of  thofe  infects,  which 
he  has  deferibed  in  a work  the  molt  voluminous  that  has 
hitherto  appeared  on  entymology.  As  a writer,  he  is  ex- 
tremely diffufe,  but  always  entertaining  and  inft.'uctive. 
The  principal  defeft  in  his  works  is  the  want  of  a fyfte- 
matic  arrangement,  and  the  fynoiumaof  other  uthors ; a 
precaution  that  was  alone  able  to  have  prevented  confufion 
in  fo  large  a performance,  and  amid  the  vail  number  of 
infefts  which  he  has  deferibed.  Thefe  dcfe&s,  however, 
were  foon  remedied  by  that  excellent  arrangement  which 
the  immortal  author  of  the  Syftema  Naturae  has  introdu- 
ced into  entymology,  as  well  as  every  other  department 
of  natural  hiftory.  No  p’nilofopher  hath  ever  yet  appear- 
ed who  poffeffes  the  fame  powers  of  cJafiifying  the  dif- 
ferent productions  of  the  various  kingdoms  of  nature  ; 
and  his  iyitenr  will  probably  long  continue  to  be  a 
ftandard  to  all  thofe  who  lhall  afterwards  attempt  to  make 
improvements,  or  to  enlarge  the  boundaries  of  natural 
hiftory. 

Since  1715,  when  the  fyftem  of  nature  was  lirft  pub- 
lilhed  by  Sir  Charles  Linnetiis,  various  improvements 
have  been  made  on  it  by  that  author,  who  has  enjoyed 
the  rare  felicity,  not  only  of  feeing  his  works  gain  uni- 
verfal  approbation,  but  of  many  opportunities  of  bringing 
them  nearer  to  perfection.  In  the  mean  time  Geoffey,  Sco~ 
Poli}  Wqtlon,  Harvey,  Valifnieri,  and  many  others  of  in- 
^ f % ferior 
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ferior  note,  have  turned  their  attention  to  this  intereiting 
part  of  natural  hiltory  ; and  while  they  have  endeavour- 
ed to  improve  upon  the  arrangement  of  the  Swedi/h  na- 
tural! ft  without  fuccefs,  have  nevevthelefs  added  greatly 
to  the  number  of  infefts  Among  this  number  De  Geer 
a Snuedijh  nobleman,  councellor  to  the  king,  may  be 
ranked  in  the  firft  ftation  He  has  publifhed  a large  trea- 
tife  upon  this  fubject,  in  which  he  has  not  only  deferibed 
a great  number  of  infedts  with  accuracy,  but  has  indul- 
ged in  philofophical  remarks  upon  their  hiflory,  which 
poffefs  very  confiderable  merit. 

Belides  thefe,  a number  of  entymologifls  have  appear- 
ed, who  have  given  molt  elegant  engravings  of  infeCts  ; 
among  which  are,  Roefel,  Lewenhock,  Baker,  Barbut, 
Harris,  and  Drury.  Some  of  thefe  have  improved  this 
feience  by  tnicrofcopical  obfervation : the  laft  has  given 
excellent  drawings  of  the  exotic  infefts,  while  Harris 
has  applied  himfelf  fuccefsfully  in  delineating  thofe  of 
England. 

After  reviewing  the  numerous  lift  of  authors  who  have 
laboured  in  the  fame  field,  we  fhould  widely  err,  were 
we  to  conclude  that  the  feience  of  entymology  had  reach- 
ed perfection,  or  that  the  whole  of  this  clafs  of  beings 
had  been  fully  made  known.  The  far  greater  part  of 
infefts,  as  we  have  already  hinted,  from  their  extreme 
minutenefs,  elude  the  obfervation  of  the  naked  eye ; 
many,  it  may  be  prefumed,  are  not  perceptible  even  by 
the  affiftance  of  tlie  belt  microfcope ; and  of  thefe  fmall 
animals,  whole  bodies  are  fcarcely  difcernible,  how  little 
can  we  know  of  their  organization,  their  food,  their  man- 
ners, and  their  hiflory  ? In  the  Iateft  edition  of  the  fyftem 
of  nature,  near  three  thoufand  infects  are  enumerated  by. 

Linnceus : 


af  insects  in  general. 


Linn&us : There  is,  however,  good  reafon  to  apprehend, 
that  this  enumeration  does  not  contain  above  one  half 
even  of  the  larger  infects  that  are  diftinftly  obfervable  by 
the  eye.  Whether  in  a hot  or  cold  climate,  it  is  proba- 
ble that  the  number  of  infefts  in  every  country  is  great- 
er than  that  of  plants.  In  Sweden , there  have  been  enume- 
rated, and  pretty  accurately  defcribed,  about  one  thoufand 
feven  hundred  infefts,  while  the  number  of  plants,  though 
no  where  more  accurately  examined  than  in  that  kingdom, 
do  not  exceed  thirteen  hundred.  In  the  neighbourhood 
of  Paris,  there  have  been  difcovered  by  Geoffrey  and 
Reaumur , upwards  of  one  thoufand  four  hundred  infects, 
while  the  plants  of  the  fame  diftrift,  which  have  been 
ftill  more  accurately  examined  than  the  infefts,  do  not 
nearly  amount  to  that  number. 

The  Britiffj  infects  have  never  yet  been  either  fully 
enumerated,  or  accurately  defcribed.  Dr.  Berkenhoot,  in 
his  outlines  of  the  natural  hiftory  of  this  illand,  has  enu- 
merated five  hundred  and  feventy-two  different  fpecies  ; 
In  all  probability,  a more  complete  inveftigation  would 
difbover  three,  or  perhaps  four  times  that  number  of 
Britijh  infefts.  The  nearer  any  country  approaches  to 
the  equator,  the  more  numerous  will  be  the  infefts  found 
in  it : Even  in  thefe  northerly  climes,  however,  there  is 
Itill  much  room  left  for  entymological  inveftigation.  If, 
in  travelling  over  this  ground,  we  cannot  flatter  the  read- 
er with  much  new  matter*  we  can  at  leaf!  allure  him, 
that  he  will  not  be  led  aftiay  by  theory,  or  deceived 
by  pnauthenUcated  narrations. 
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Sect.  III. — A comparative  view  of  the  Senfes  and  En » 
dowments  of  InfeEls , with  thofe  of  other  Animals. 


The  more  clofely  we  examine  this  clafs  of  the  animal 
kingdom,  the  greater  number  of  furprifmg  fa&s  and 
wonderful  inftiucts  {hall  we  find,  to  indcmmiy  us  for 
thofe  large  portions  of  the  marvellous,  of  which  we  lb  all 
often  be  obliged  to  diveft  their  hiftory.  Many  entymo- 
iogifts,  it  muft  be  allowed,  particularly  thofe  who  wrote 
in  the  earlier  ftageS  of  this  fcience,  before  philofophy 
had  thrown  much  light  upon  tlje  operations  of  nature, 
from  a defire  ef  filling  the  reader  with  the  fame  admira- 
tion which  they  themfelves  felt,  have  much  oftener  had 
recourfe  to  the  marvellous,  than  can  either  be  juftified 
by  fadls  or  obfervation.  Thofe  eulogies  which  we  find 
fo  frequently  beftowed,  without  meafure,  upon  the  in- 
telligence of  certain  infefts,  afford  pregnant  evidence  of 
this  indifcretion.  There  is  hardly  any  kind  of  know- 
ledge, endowment,  or  even  moral  virtue,  of  which  feme 
or  other  of  them  has  not  been  faid  to  be  poffeffed.  They 
have  been  made  to  act  and  think  like  men ; and  fome- 
times  have  been  celebrated  for  accompliihments  of  which 
few  of  thefe  lords  of  the  creation  can  bcalt  ; and  all  this 
on  the  mod  puerile  and  falfe  foundations.  For  example, 
there  is  a fpecies  of  the  mantis,  with  long  limbs,  and  of 
an  uncommon  appearance  ; and  becaufe  this  animal  is 
frequently  feen  in  an  ereft  polture,  having  the  two  fore 

legs 
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legs  crofted,  it  has  been  faid  to  be  employed  in  devotion ; 
a circumtlance  from  which  it  has  in  fome  parts  obtained 
its  name  *. 

The  fame  infe&  is  faid  to  have  fuch  a regard  for  chil- 
dren, that,  fhould  one  lofe  its  way,  it  humanely  points 
to  the  proper  way  with  its  leg,  and  feldom  is  known  to 
give  a wrong  direction.  Of  this  kind,  too,  is  the  refpect 
for  their  dead,  which  has  been  alcribed  to  the  ants,  and 
the  decency  with  which  they  beftow  the  honours  of  in- 
terment upon  their  deceafed  friends.  Thefe  reports  reft 
upon  no  better  foundation,  than  that  thefe  animals,  and 
fome  fpecies  of  bees,  are  feen  carrying  from  the  hive 
fuch  as  have  perifhed  or  been  killed.  How  many  won- 
ders of  a fimilar  kind  have  been  told  of  the  common  bee  ; 
wonders  which  render  the  greater  part  of  the  early 
treatifes  upon  them  hardly  more  indructive  than  a ro- 
mance. Their  affociatious  have  been  deemed  a perfedt 
model  of  a monarchical  government,  conducted  by  one 
fovereign,  whofe  commands  are  implicitly  obeyed,  and 
regulate  all  the  different  operations  in  which  they  are  fo 
bufily  employed.  From  farther  inveftigation,  however, 
this  king  of  the  bees  has  a queen,  and  fo  prodigioufly 
prolific,  that  from  three  or  four,  which  are  to  be  found 
in  every  hive,  the  whole  progeny,  which  confifts  of  many 
thoufands,  is  derived. 

The  different  operations  which  infedls  perform,  no 
doubt  oblige  the  natural  ill  to  aferibe  to  them  a certain 
degree  of  intelligence  ; fome  degree  of  it  we  have  feen 
poffeffed  by  the  other  animals  : From  analogy,  therefore, 
we  may  reafonably  fuppofe  them  not  altogether  deftitute 
af  fagacity.  The  different  proceffes  through  which  they 
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go,  are  fo  uniform,  and  that  fucceffion  of  actions  whicli 
-we  fee  them  perform,  are  fo  little  varied,  that  nature 
feems  to  have  deftined  them  to  ad  a fubordinate  part  in 
the  great  republic  cf  animals.  If  their  hiltory  fometimes 
exhibits  them  varying  their  procedure,  and  accommodat- 
ing themfelves  to  circumftances,  the  fphere  of  their  ad- 
drefs  feems  to  be  confined  within  narrow  limits  ; and  it 
is  feldom  that  they  attrad  our  admiration  by  any  extra- 
ordinary efforts  of  fagacity.  The  bee  and  the  ant  prefent 
llriking  inftances  of  affiduity  in  labour;  they  have,  how- 
ever, but  ouefingle  method  of  operating,  and,  withdrawn 
from  that,  can  turn  to  no  other.  A bee  taken  out  of  the 
hive  is  totally  helplefs  and  inadive  ; far  from  difplaying 
the  fagacity  of  the  dog,  it  feems  incapable  of  giving  the 
fmalleft.  variation  to  its  inftinds.  In  the  purfuits  of  the. 
.latter  animal,  there  appears  lomething  like  choice;  in  the 
labours  of  the  former,  the  whole  appears  like  neceffity  or 
compullion  *. 

The  conformation  of  the  whole  infed  tribe  feems  alfo 
to  argue  its  inferiority  to  many  other  parts  of  animated 
nature.  In  the  external  and  interrial  ftrudure  of  the 
body  of  one  of  thefe  fmall  animals,  where  every  member 
appears  completely  formed,  and  co-operates  with  the  reft 
in  carrying  on  the  vital  fundions,  there  is  no  doubt  d if— 
played  a very  wonderful  organization.  Infeds,  however, 
of  all  animals,  are  perhaps  the  moll  imperfedly  formed  ; 
nor  is  this  afl'ertion  founded  on  any  inveftigation  made 
upon  thefe  minute  creatures  by  means  of  the  eye,  or  the 
knife  of  the  anatemift  ; it  is  obvioully  deducible  from 
their  capacity  of  fubfifling  after  being  deprived  of  many 
of  thofe  members  and  organs,  which,  in  the  higher  ranks 
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of  nature,  are  abfolutely  neceffary  to  life.  Many  of 
them,  like  the  nobler  animals,  are  furniihed  with  lungs, 
and  an  heart ; yet  the  caterpillar  lives,  though  its  heart 
and  lungs,  as  is  often  the,  cafe,  are  entirely  eaten  away. 
In  fome,  the  ftomach  perilhes  altogether,  and  is  again  re- 
newed ; others,  after  being  cut  into  feveral  pieces,  not 
only  continue  in  life,  but  are  formed  into  as  many  new 
diftinft  animals  as  there  were  fegments  of  the  old  ! As 
in  mechanics,  the  molt  complicated  machines  are  requir- 
ed to  perform  the  niceft  operations,  fo,  in  anatomy,  the 
noblelt  animals  are  rnoft  varioufly  and  wonderfully 
made  *.  Of  all  living  beings,  man  offers  the  moll  won* 
derful  variety  in  his  internal  conformation  ; quadrupeds 
come  next ; and  after  them  the  other  animals  follow,  in 
proportion  to  their  powers  and  excellencies  ; while  in- 
fects feem  to  fill  up  the  laft  and  loweft  rank  of  animated 
nature  ; fome  of  them  being  fo  imperfectly  organized, 
that  they  have  long  remained  in  the  fyftems  of  naturalifts 
confounded  with  the  vegetable  tribes. 

The  amazing  number  of  infedts  is  another  argument 
of  their  imperfe&ion.  It  is  a rule  which  obtains  among 
the  offspring  of  nature,  that  the  nobler  animals  are  fiow- 
ly  produced,  and  that,  in  forming  thefe,  flic  a£ts  with  a 
dignified  economy ; while,  in  her  meaner  births,  fue  is 
often  lavilh  to  profufion  ; and  thoufands  of  the  more  ig- 
noble kinds  are  produced  merely  to  fupply  the  neceffities 
of  the  more  favoured  and  delicately  organized  parts  of 
her  creatures.  Of  all  the  other  productions  of  nature, 
we  have  feen  that  infe&s  are  the  molt  numerous  : that, 
however  minute  when  taken  individually,  when  taken 
together  they  are  probably  more  bulky  than  all  the  reft 
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of  her  animated  offspring.  The  plants  and  vegetables 
which  cover  the  furface  of  the  earth,  and  which  at  firft 
fight  appear  fo  far  to  outnumber  the  other  productions 
of  nature,  upon  a clofer  inveftigation,  are  found  far  in- 
ferior in  number  and  variety  to  the  infefts  which  fwarm 
in  the  wider  range  of  the  air,  the  earth,  and  the  water. 

From  thefe  confiderations,  we  are  induced  to  believe, 
that  the  degree  of  intelligence  allotted  to  this  clafs  of  the 
animal  kingdom  is  but  very  fmall ; and  our  experience, 
as  far  as  it  goes,  coincides  with  this  opinion.  While 
other  animals  are  capable  of  fome  degree  of  education, 
thefe  have  one  invariable  mode  of  operating,  which  no 
art  can  either  alter  or  improve.  The  dog  is  taught  to 
parry;  the  bird  to  whittle  a tuue ; but  thofe  infects 
which  may  be  cor.fidered  as  completely  domefticated,  can 
by  no  invention  be  turned  from  their  in  flinch  The  fiik 
worm  completes  its  labours,  and  the  fpider  conftrufts  its 
web,  invariably  in  the  fame  manner  : An  exiftence  which 
continues  but  a fingle  feafon,  feems  too  fhort  for  the  pur- 
pofes  of  infltuiSion,  or  of  learning.  Hence  the  infefts 
are  not  only  of  a rank  inferior  to  the  other  animals,  but 
2Ti any  of  them  feem  more  nearly  allied  to  the  vegetables 
than  to  the  clafles  above  them.  Many  are  attached  to 
one  vegetable,  fome  to  a fingle  leaf,  where  the  period  of 
their  lives  is  completed  in  a few  weeks,  or  perhaps  a 
few  days,  and  where  the  pleafures  they  enjoyed,  or  the 
purpofes  for  which  they  were  produced,  are  in  a great 
meaiure  beyond  the  reach  of  our  faculties  to  explore. 

The  external  fenfes  of  infefts,  as  far  as  we  are  enabled 
to  judge  of  them,  correfpond  with  the  low  meafure  of 
fagacity  which  the  Author  of  nature  has  affigned  them: 
Of  fome  of  them  they  feem  altogether  deftitute,  while 
others  are  enjoyed  hut  in  an  imperfeft  manner.  It  has 
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long  been  a received 'opinion,  that  hearing  is  denied  to 
infefts  ; or  at  leaft,  that  the  exigence  of  this  fenfe  is  very 
equivocal.  Many  of  them,  however,  are  endowed  with 
the  power  of  uttering  founds  ; as  the  bee,  the  fly,  the 
gnat,  and  the  beetle.  The  fphinx  ntropos  fqueaks  when 
hurt,  nearly  as  loud  as  a moufe ; it  has  even  the  power 
of  uttering  a plaintive  note,  in  certain  circumftances, 
which  excites  commiferation.  In  general,  the  power  of 
uttering  founds  agreeable  to  the  feelings  and  necefficies  of 
animals,  is  conferred  on  them  for  the  purpofe  of  com- 
municating thefe  feeliugs  to  the  reft  of  their  kind.  We 
have  already  feen,  that  fuch  of  the  finny  tribes  as  were 
vocal,  were  alfo  endowed  with  organs  for  the  reception 
of  founds  ; the  fame,  probably,  is  the  cafe  with  the  in  left 
tribe.  For  what  purpofe  is  the  individual  poffefled  of 
the  power  of  expreffing  its  pleafures  or  its  pain,  if  all 
knowledge  of  found  is  denied  to  its  tribe  ? Were  the  fenfe 
of  hearing  withheld  from  the  animals  of  the  fame  clafs, 
it  muft  crave  affiftance  in  vain ; for  it  null  fpeak  a lan- 
guage deftined  to  be  unintelligible  to  every  being  in  na- 
ture *. 

Experience  daily  convinces  us  of  the  truth  of  the  fore- 
going politicos.  If  a bee  or  wafp  he  attacked  near  the 
hive,  the  confi  quence  of  this  affault  commonly  is,  that 
the  animal  exprefi'es  its  pain  or  indignation  in  a tone  dif- 
ferent from  its  ordinary  noife ; the  complaint  is  immedi- 
ately underftood  by  the  hive  within,  when  the  inhabit- 
ants hurry  out  to  revenge  the  infult,  in  fuch  numbers 
that  the  offending  party  feldom  comes  off  with  impunity. 
The  fame  evidence  of  hearing  is  continually  afforded  by 
the  fpider : Often  his  webs  are  of  fuch  an  enormous 
T t 2 lengthj 
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length,  that  he  cannot  fee  from  the  one  end  of  them  to 
the  other ; often  too,  in  watching  for  his  prey,  he  con- 
ceals  himfelf  in  fome  adjoining  crevice,  where  he  cannot 
fee  thofe  animals  that  are  enfnared  in  his  toils.  The  fly, 
however,  no  fooner  finds  itfelf  entangled,  than  it  makes 
a buzzing  noife,  in  order  to  efcape  ; this  noifc  is  inflant- 
ly  heard  and  underflood  by  the  fpider,  who  failles  forth 
from  his  concealment,  and  riots  in  the  fpoil,  with  all  the 
eagernefs  and  ferocity  which  diflinguiflies  the  molt  rapa- 
cious animals  *. 

If  the  fenfe  of  hearing  has  with  difficulty  been  allowed 
to  infeas,  natural  ids  have  had  flill  more  in  afcertaining 
the  place  or  organ  where  that  fenfe  is  fituated.  The  moll 
accurate  obfervers  of  nature  have  fuppofed  it  to  be  plac- 
ed in  the  antenna : Thefe,  from  their  filiation  in  the 
head,  from  their  inward  flruclure,  and  their  capacity  of 
motion,  have  been  fuppofed  mofl  favourable  for  the  feat 
of  fuch  organs.  Befides,  it  is  difficult  to  affign  any  other 
ufe  for  thefe  inftruments,  which  are  common  to  almofl 
the  whole  of  this  clafs  of  beings.  From  their  extreme 
fenfibility,  they  feem  neither  fitted  for  the  purpofes  of 
attack  nor  defence  : While,  then,  it  is  certain  that  pro- 
vidence hath  made  nothing  in  vain,  but  hath  flamed 
every  limb  of  the  fmalleft  animal  for  ufe,  as  well  as  or- 
nament, it  feems  to  follow,  that  the  antennae  of  infefts 
are  the  appointed  organs  of  hearing,  fince  there  is  appa- 
rently no  other  purpofe  in  the  economy  of  thefe  animals 
which  they  feem  fitted  to  ferve. 

The  antennae  of  all  infe£ts  are  compofed  of  joints, 
Varying  in  form,  fize,  and  number.  Among  thofe  which 
are  confined  to  live  moflly  under  water,  as  the  gyrinus , 
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they  are  in  general  fnort ; while  fuch  as  roam  at  large 
through  the  air  have  them  long  and  {lender,  as  the  pha- 
lenas  ichneumons,  and  others.  They  are  all  hollow  with- 
in, and  rendered  flexible  by  the  joints,  which  are  very 
viiible  in  thole  of  the  crab  ; which  are  the  bell  examples, 
becaufe  the  large!!  belonging  to  this  clafs  of  beings. 
This  hollownefs,  it  is  fuppofed,  is  intended  to  receive  the 
found  communicated  to  the  extremities  of  the  antennae, 
by  the  repercuflion  of  the  air ; and  to  convey  it,  by 
means  of  the  joints,  from  one  piece  to  another,  till  it 
arrives  at  the  brain,  in  that  leffened  degree  of  tone  which 
is  fuited  to  the  nature  of  the  particular  animal*.  Such 
is  the  apparatus  deftined  for  the  hearing  of  infeds  ; a 
fenfe  which  they  probably  enjoy  in  various  degrees  of 
perfection  ; but  in  none  of  them  does  it  feem  fo  acute  as 
in  the  higher  ranks  of  animated  beings. 

But,  befides  the  fenfe  of  hearing,  it  feems  highly  pro- 
bable that  infeds  poffefs  alfo  that  of  fmell.  As  many  of 
them  live  on  bodies  in  a ftate  of  putrefadion,  around 
which,  when  cxpofed,  they  are  feen  immediately  to  col- 
led themfelves,  the  concluiion  feems  obvious,  that  they 
are  pofleffed  of  organs  fitted  to  dired  them  to  their  food. 
Thofe  which  feed  on  herbs,  flowers,  or  fruits,  feem  in 
the  fame  manner  to  require  fer.fes  adequate  to  their  pur- 
fuits.  It  has  therefore  been  fuppofed,  and  not  without 
an  appearance  of  probability,  that  the  palpi,  or  feelers, 
are  the  organs  of  fmell  in  the  infed  tribe.  Thefe  inftru- 
ments  are  four,  fometimes  fix  in  number  ; two  of  which 
are  evidently  deftined  to  the  purpofe  of  handling  their 
food,  and  conveying  it  to  the  mouth.  The  others,  which 
are  in  continual  motion,  and  conftantly  applied  to  thofe 
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objects  on  which  they  alight,  feem  employed,  like  the 
fnovtt  of  a hog,  in  i'earching  ior  food,  and  examining  die 
quality  of  the  different  kinds  ot  fuftenancc  by  which  tiny 
are  fupported.  The  beetles,  and  other  tribes  whole  puipi 
are  large,  are  proper  fubje&s  for  examining  the  organs  of 
fmell  in  this  clals  of  beings  ; and  an  accurate  inveftiga1- 
tion  of  their  manners  would  probably  juftify  the  forego- 
ing conjectures  with  regard  to  the  ufes  of  the  feelers,  and 
determine  how  far  they  poffefs  this  fenle. 

The  organs  of  vifion  among  mod.  kinds  of  infers  are 
large ; a circumttance  which  has  put  their  fenle  of  fee- 
ing beyond  a doubt.  The  eyes  are  commonly  two  in 
number,  each  frequently  confiding  of  a congeries  or  al- 
femblage  of  lentes,  covered  with  a cruftaceous  tranfparent 
fubftance,  to  protect  them  from  injury.  The  organs 
which  have  been  allotted  to  hearing  and  fmell,  are  aifo 
protected  from  duft,  and  the  fmaller  particles  of  thofe 
fubftances  to  which  they  are  applied  : Their  extremities 
are  not  patulous,  but  ciliated,  like  thofe  of  the  mole,  to 
prevent  them  from  being  clogged  or  injured  by  the  in- 
trufion  of  furrouuding  objefts.  Hence  it  appears,  that 
though  inlefts  are  deltined  to  fill  a fubordinate  llation  in 
the  animal  kingdom,  yet  nature  has  by  no  means  ne- 
gkaed  them,  but  furnifced  them  with  organs  wonder- 
fully adapted  to  their  humble  purfuits,  and  to  that  tran- 
sient exigence  which  the  has  alligned  them. 
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Sect.  IV. — Of  the  E-eternal  Parts  av.d  GlaJJlcal  Charac- 
ters of  life  Els. 


Insects  have  always  been  conlidered  as  a diftinft  clafs 
of  the  animal  kingdom,  though  naturalhls  have  not 
agreed  m ascertaining  its  limits.  The  (hades  of  nature 
are  indeed  intimately  blended  together  3 and  thofe  links 
by  which  the  connects  different  portions  of  her  animated 
offspring,  are  often  fmall  and  imperceptible.  The  infeft 
tribe  comprehends  thofe  fmall  animals  which  are  deftitute 
of  red  blood,  bones,  and  cartilages  ; which  are  furnifned 
with  a mouth,  or  elfe  a trunk,  opening  lengtilwife  ; and 
which  breathe  by  means  of  dogmata,  or  apertures,  upon 
the  external  parts  of  the  body.  They  have  obtained  the 
name  of  inlefts  from  the  frequent  incifions  by  which 
their  bodies  are  apparently  divided  into  feveral  parts  oy 
fegments. 

The  body  of  thefe  animals  is  divided  by  naturalifts 
into  a head,  thorax,  abdomen,  and  limbs.  The  head  is, 
for  the  molt  part,  diltioft  from  the  thorax,  being  attach- 
ed to  it  only  by  a (lender  tendon,  and  is  furnifhed  with 
eyes,  palpi,  and  antennae,  which  we  have  already  feen 
are  tne  organs,  of  the  different  fenfes.  This  whole  tribe 
of  animals  is  fuppofed  by  Linnceus  to  be  deflitute  of 
brains  *, 

Hie  antennae  are  organs  peculiar  to  infefts ; and  ac- 
cording to  their  various  forms  and  proportions,  afford 
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fyftemntic  writers  the  mod  proper  characters  for  the  ar- 
rangement of  thofe  animals.  According  to  their  form, 
they  are  either  fetaceous,  filiform,  monilifonn,  clavated, 
capitated,  fiffile,  paginated,  or  bearded  ; and  in  their  pio- 
portions,  they  are  either  longer  than  the  body,  or  fliorter, 
or  of  equal  length  with  that  part. 

The  feelers  have  already  been  noticed,  as  conftituting 
the  organs  both  of  touch  and  of  fmell ; and  have  two, 
three,  and  lometimes  four  joints.  Some  infects  are  faid 
to  have  no  mouth  ; in  general,  however,  that  organ  is 
fituated  under  the  head,  and  to  it  the  feelers  are  attach, 
ed  : In  fome  fpecies,  the  mouth  is  placed  under  the 
breaft  ; in  others,  the  roftrum  is  of  confiderable  length, 
having  an  upper  lip,  tranfverfe  jaws,  teeth,  and  a tongue, 
not  un frequently  rolled  up  in  a fpire.  due  llemmata, 
or  fmall  eyes,  are  three  brilliant  convex  fpots,  fituated 

upon  the  crown  of  the  head. 

* The  thorax  is  placed  between  the  head  and  the  abdo- 
men, and  is  that  part  to  which  the  fulcra  or  limbs  are 
attached:  immediately  behind  it  is  placed  the  abdomen, 
containing  the  ftomach  and  vifcera.  It  is  divided  into 
five  fegments,  each  pierced  on  the  fides  with  fmall  fora- 
mina for  the  purpofe  of  breathing.  It  was  long  imagin- 
ed, thal;  all  the  animals  that  are  deflitute  of  red  blood 
lived  without  refpiration  : It  has,  however,  been  found 
by  experiment,  that  this  is  not  the  cafe;  and  that,  among 
the  infect  tribes,  breathing  is  carried  on,  though  in  a dif- 
ferent manner,  from  what  takes  place  among  the  larger 
animals.  Infects  are  all  furnillied  with  minute  organs, 
which,  in  the  language  of  naturalifts,  are  termed  fig- 
rtiatci ; thefe  are  a number  of  fmall  tubercles,  ranged 
along’each  fide  of  the  body,  each  having  an  aperture  in 
the  top,  called  the  fpivaclc,  by  which  the  animal  breathes. 

Thefe 
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Thefe  fligmata  are  comtnonlj  fituated  on  the  fides  both 
of  the  thorax  and  abdomen  and  their  number  is  various* 
being  from  eight  to  twelve.  When  the  ufes  of  thefe  or- 
gans at  firfl  began  to  attraffc  the  attention  of  naturalifls* 
it  was  imagined,  that  by  means  of  them  the  infect  only 
infpired,  and  that  the  air  was  ejected  by  the  pores  in  the 
common  manner,  by  perfpiration. 

This  opinion  was  adopted  by  M.  de  Reaumur  * ; but 
fubfequent  experiments  have  proved,  that  the  air  is  both 
introduced  into  the  kings,  and  emitted  from  them  by 
the  fpiracles  : If  the  fligmata  are  covered  with  oil,  re- 
fpiration  totally  ceafes,  and  the  animal  dies  ; if  they  are 
covered  only  on  one  fide,  the  vital  functions  on  that  part 
are  impeded,  and  the  fide  becomes  paralytic  f.  Nor  is  it 
in  their  winged  and  aftive  fiate  alone,  that  infe£ts  breathe* 
The  cruflaceous  fliell,  by  which  the  chryfalis  is  covered, 
is  alfo  provided  with  lateral  fligmata,  by  which  refpiration 
is  carried  on  during  the  period  of  their  pupa  ftate.  In 
the  breathing  of  infects,  there  is  Hill  another  peculiarity; 
they  thrive  in  air  tainted  by  putrifying  fubftances,  and 
are  capable  of  fubfifting  in  phlogifticatcd  air,  the  infpi- 
ration  of  which  is  fo  fatal  to  other  animals. 

From  the  limbs  of  ihfefts  are  obtained  the  molt  per- 
manent and  ftriking  generic  characters  ; thefe  are  mod 
commonly  taken  from  the  tail,  the  legs,  or  the  wings* 
in  fuch  fubjedts  as  are  furnilhed  with  them.  The  tail 
terminates  the  abdomen  ; and  fometimes  has  two  horns, 
and  fometimes  none  i It  is  either  fimple,  or  armed  with 
a forceps,  a briftle,  a claw,  or  a fling  t- 
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The  feet  of  thefe  animals  are  generally  fix ; the  c'rab# 
and  fpiders  have  eight,  and  the  fcolopendra  has  a much 
greater  number.  They  are  divided  into  the  thighs,  which 
are  attached  immediately  to-  the  body  ; the  tibia  or  fiianks 
immediately  below  the  fecond  joint  ; and  the  tarfi,  which- 
are  eompofed  of  various  articulations,  and  are  terminated 
by  nails  : The  hind  feet  receive  different  appellations, 
according  as  they  are  formed,  for  executing  the  various 
movements  of  walking,  running,  leaping,  or  fwimming  *. 

The  wings  are  in  fome  fubje&s  two,  and  in  others  four 
in  number;  and  are  fo  various  in  their  colour,  fiiape, 
and  confillency,  that  they  afford  many  characters  for  the 
diftribution  of  thefe  animals.  The  elytra  or  wing-cafes 
are  two,  formed  of  a cruftaceous  fuhftance,  and  for  the 
molt  part  moveable : They  ferve  as  a cover  to  the  un- 
der wings,  and  furnifh  diftinguiihing  marks  to  the  na- 
turalift.  Under  the  wings  of  dipterous  infefts  are  placed 
the  halters  or  poifers,  which  are  eompofed  of  a fmall  ftalk, 
terminating  in  a round  knob  or  head  ; and  are  fuppofed  to 
ferve  the  purpofe  of  balancing  the  animal,  as  is  expreffed 
by  their  Tfreneh  name  f. 

After  this  (hort  account  of  the  external  parts  of  in- 
fers, and  explanation  of  the  technical  language  by  which 
they  are  expreffed,  the  reader  will  be  able  to  fee  the  pro- 
priety of  the  Linnxan  divifion  of  this  clafs  of  animals  in- 
to leven  orders ; an  arrangement  which  conftitutes  the 
balls  of  a fyftem  of  entymology  the  moft  fimpie  and  ju- 
dicious that  has  ever  yet  been  devifed 

The  fil'd  order  ol  infefts  is  called  the  coleopterous : It 
confifts  of  all  thofe  animals  that  have  membrenaceous 

wings, 

* Hence  they  are  called,  curforii,  faitatcrii,  and  natatorii,  & c. 
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■wings,  covered  with  cruftaceous  elytra,  and  is  fubdivid- 
-ed  into  thirty  different  genera,  according  to  the  fhape  of 
4 he  antennae. 

The  fecond  order  is  called  the  hemipterous  : becaufe 
the  wings  are  half  covered  with  cruftaceous  elytra,  and 
are  lefs  hard  and  robuft  than  thofe  of  the  coleopterous 
infers,  but  more  ftrong  than  thofe  of  the  membren  aceous 
ivinged  i fedts  that  cornpofe  the  fubfeqnent  orders.  The 
upper  wings  are  femi-coriaceous  i They  do  not  meet  to- 
gether in  a longitudinal  future,  as  in  the  fir fl  order;  but 
have  part  of  their  interior  margin  crofted  or  lapped,  the 
one  over  the  other  along  the  upper  part  of  the  abefotjnen. 
The  mouth  and  probofeis  of  the  infedts  of  this  order,  are 
bent  inwards  towards  the  br'eaft. 

The  third  order  comprehends  the  various  tribes  of 
moths  and  butterflies,  whofe  wings  are  covered  with  im- 
bricated feales,  and  which  on  that  account  are  called  1c- 
ptdopterous  infedts.  They  have  four  membranaceous 
wings  ; their  bodies  are  rough,  and  the  mouth  furnifhed 
with  a fpiral  tongue,  which  they  can  roll  up,  or  unfold 
at  pleafure. 

The  neuropterous  infedts  conftitute  the  fourth  order, 
which  comprehends  all  thofe  genera  which  have  four 
naked  and  membranaceous  wings,  reticulated  with  veins. 
The  tail  of  thefe  animals  is  unarmed,  having  no  fling, 
but  is  provided  with  appendices  like  pincers,  by  which 
the  fexes  are  diftinguifhed. 

The  infedts  of  the  filth  order  have  the  tail  armed  with 
a fling,  excepting  the  males,  which  have  not  that  uften- 
five  inftrumeut.  They  ha\e  four  membranaceous  wings, 
and  are  called  the  hyinedopterous  infects. 

The  fixth  order  contains  the  depterous  infedts,  or  fuch 
35  have  only  two  wings  : They  are  farther  diftinguifhed 
U u a by 
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by  a poifer  fituated  under  each  wing,  the  bafe  of  which 
is  covered  by  a fmall  fcale,  and  the  extremity  terminates 
in  a knob. 

The  lall  order  comprehends  in  it  all  the  apterous  in- 
fefts,  or  fuc'n  as  are  entirely  deffitute  of  wings  in  either 
fex. 

In  giving  the  hiftory  of  a clafs  of  animals  fo  ex- 
tremely numerous  as  that  of  infedts,  it  becomes  abfo- 
lutely  ncceffary  to  group  them  in  certain  tribes,  whofe 
manners  or  external  charadters  correfpond : Nothing 
but  this  expedient  can  prevent  endlefs  confufion  among 
fuch  multifarious  forms,  or  afford  any  profpect  of  finifli- 
ing  a talk,  that,  at  firil  view,  feems  involved  in  fuch  in- 
extricable difficulty.  All  naturalids  who  have  treated 
of  this  part  of  the  animal  kingdom,  have  accordingly 
endeavoured  to  arrange  them  into  orders  and  genera, 
Swammerdam  and  Ray  feem  to  have  founded  their  fyf- 
tems  op  the  different  changes  which  thefc  animals  under- 
go, and  have  formed  them  into  four  great  divifions,  a- 
greeable  to  the  different  forms  under  w'hich  they  appear; 
Valifnicri  has  alfo  diftributed  them  into  four  orders,  ac- 
cording to  their  habitation ; arranging  together  in  one 
group,  fuch  as  inhabit  plants  ; placing  in  another,  thofe 
that  live  in  the  water  ; and  in  a third,  fuch  as  conceal 
themfelves  under  the  earth  or  fand  ; referving  for  his  luff 
divifion,  thofe  that  inhabit  the  bodies  of  other  animals  *. 
Both  thofe  fyftems  are  defective,  in  having  too  few  divi- 
sions of  a clafs  of  animals  fo  extremely  numerous  •,  the 
laft,  however,  is  liable  to  an  imperfe&ion  of  another  kind  ; 
becaufe  many  infects  change  their  habitation,  at  the  mo- 
ment of  their  metamorpholis.  Some  are  aquatic,  which,  af- 
ter 


Vide  Kouvclle  idee  d’ene  diviiion  geijeraie  des  Infedte. 


OF  INSECTS  IN  GENERAL. 


341 


ter  their  transformation,  are  feen  inhabiting  the  trees  and 
pfants ; many  of  the  fubterraneous  infe&s  in  like  man- 
ner rife  into  the  air,  fo  foon  as  they  arrive  at  their  winged 
date.  Several  other  attempts  have  been  made  towards 
the  arrangement  of  infe&s,  none  of  which  feem  to  have 
been  fo  fuccefsful  as  that  of  the  Swedijh  naturalift  above 
defcribed : By  his  fyftem,  therefore,  we  (hall  be  chiefly 
guided  in  the  following  (ketch  of  the  hiltory  of  thefe  ani- 
jjials. 


Sect.  V. — Of  the  Generation  and  Metamorfhojis  of 
Infefts. 


We  have  already  noticed  the  erroneous  opinion  which 
the  ancients  entertained  concerning  the  generation  of  in- 
fe&s, and  mentioned  the  efforts  made  by  Rhedi  and 
others,  in  order  to  combat  it : After  all  their  refearches, 
however,  this  part  of  our  fubje&  is  far  from  being  free 
of  difficulty.  Infe&s  are  remarkable  for  a greater  variety 
of  fexes  than  any  other  clafs  of  animals.  In  general, 
each  individual  is  cither  male  or  female ; but  there  is  one 
order  (that  of  the  hymenoptera,  which  comprehends  all 
the  numerous  tribes  of  bees,  wafps,  hornets,  and  ants), 
among  which  there  is  found  a numerous  race  of  animals 
that  are  neuters.  Thefe  take  no  part  in  propagating  the 
different  fpecies  to  which  they  belong,  but  feem  devoted 
to  the  fervice  of  the  more  perfe&  animals.  This  fa&  is 
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Fully  afcertained  by  the  hillory  of  the  common  domeftic 
bee  : all  thofe  which  are  employed  in  colledting  the  ho- 
ney, and  conftru&ing  the  cells,  and  which  conftitute  by 
lar  the  greater  part  of  the  hive,  are  of  the  clafs  ot  neu- 
ters, to  whom  nature  has  denied  the  power  of  propagat- 
ing their  kind.  It  is  only  upon  the  drones,  and  one  or 
two  females  in  each  hive,  that  lhe  has  conferred  the 
fexual  dlftin&ion,  and  the  powers  of  generation. 

Hitherto  we  have  uniformly  beheld  animals  either 
male  or  female  ; and  the  neuters  of  the  order  of  hyme- 
r.optera  which  form  the  full  exception  to  the  general 
Jaw  of  nature,  appear  not  only  an  anomalous  but  a de- 
fective race.  The  hiflory  of  infedts  exhibits  another  in- 
flance  of  animals  deviating  from  this  rule,  from  a diffe- 
rent caufe.  All  the  animals  belonging  to  that  genus, 
termed  the  aphus  puceron , appear  to  be  hermaphrodites  of 
the  mod  perfefi  kind:  A fmgle  animal  of  this  tribe, 
though  kept  in  the  mod  careful  manner  from  every  other, 
will  propagate  its  kind  by  itfelf ; and  if  the  offspring 
thus  produced  be  preferved,  it  will  alfo  breed.  An  in- 
genious naturalifl  has  well  afcertained  this  fa£t  by  expe- 
riments, which  he  has  repeated  to  the  ninth  generation*. 

This  mode  of  generation,  fo  different  from  that  effedt- 
ed  by  the  joint  co-operation  of  the  fexes,  natttralifts  have 
aferibed  to  a different  power,  fomething  refembling  that 
pofl'efled  by  the  vegetable  tribes  ; We  have  already,  how- 
ever, feen  inftan.ces  of  animals  among  whom  fecundation 
by  the  male,  impregnated  the  females  for  feveral  gene- 
rations. If  that  faft'be  well  afcertained,  it  will  explain 
the  peculiarity  of  that  tribe,  without  invefting  it  with 
powers  fo  different  from  all  thofe  poffeffed  by  the  reft  of 
the  animal  kingdom. 


* M.  Bonliet. 
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Infeds  are  in  general  oviparous,  producing  eggs  which 
are  gradually  quickened  into  life,  by  the  joint  influence 
of  the  heat  of  the  fun,  and  of  thofe  warm  fubftances 
which  conftitute  their  nidus.  Bonnet  mentions  fome  in- 
stances in  the  order  of  diptera,  in  which  the  parent  in- 
fect produces  living  young.  The  genus  aphlus  exhibits 
a lingular  phenomenon.  This  animal,  during  fummer, 
is  viviparous,  but  towards  winter  becomes  oviparous  $ 
the  ftate  of  its  progeny  being  determined  by  the  nature 
of  the  feafon. 

The  nidus  in  which  the  eggs  of  infeds  are  depolited, 
is  generally  chofen  with  admirable  fkill ; being  adapted 
equally  to  the  fecurity,  warmth,  and  fubfiftence  of  the 
future  larvas  that  are  to  be  reared  in  it.  borne  conftmd 
their  nelts  in  the  earth  with  great  labour : others  depo. 
fite  their  eggs  upon  thofe  plants,  the  leaves  of  which  are 
to  fupply  food  for  the  nafcent  brood : while  feveral  of 
the  mulcre  ejed  their  eggs  in  the  body  of  the  chryfaiia 
of  other  infeeds  ; upon  the  juices  of  which  the  young 
are  nourilhed  at  the  expence  of  the  defencelefs  animal 
which  they  devour.  Inftind  is  an  unerring  guide  in  di- 
cing each  of  thefe  animals  to  a nidus  fitted  for  the  pre- 
servation of  the  ova.  In  one  inftance,  the  common  blue 
fly  is  faid  to  be  deceived ; and  that  is,  when  it  depofits 
Hs  eggs  upon  the  flower  of  a certain  plant  of  a putrid 
fmdl,  miftaking  it  for  flefn  in  a Hate  of  putrefadion. 
There  the  young  are  no  fooner  quickened  into  life  than 
they  die  for  want  of  proper  food  *. 

The 

The  flein,  the  noftrils,  the  anus,  and  vifeera  of  quadrupeds,  feme. 
tUnes  furnilh  a receptacle  for  infedis;  and  there  nature  diredts  the  parent 
a8imal  to  depolit  its  eggs. 
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The  different  changes  of  form  which  many  infefts  uni 
dergo,  from  their  firll  appearance  as  eggs,  till  they  arrive 
at  their  perfect  and  winged  Hate,  conftitute  an  importi 
ant  article  in  their  hiflory  : Thcfe  have  been  termed  their 
metamorphofes,  or  transformations ; and,  from  the  very 
language  employed  to  exprefs  them,  the  falfe  notions 
which  were  long  entertained,  even  by  naturaliffs,  are  ftill 
difcernable. 

A fly,  a fpider,  or  an  ant,  infects  of  the  molt  different 
kinds  in  outward  appearauce,  do  not  differ  more  widely 
than  the  fame  infe&  does  from  itfelf,  under  the  different 
forms  of  a worm,  a chryfalis,  and  a butterfly.  What 
is  at  prefent  a worm,  however,  focn  becomes  a chryfalis, 
which  is  again  as  fuddenly  to  be  changed  into  a wing- 
ed animal.  Changes  apparently  fo  inftantaneoully  pro- 
duced, have  been  compared  to  the  metamorphofes  fo  re- 
nowned in  ancient  fable,  and  probably  at  fit  ft  fuggefted 
the  idea  of  thofe  transformations  which  fable  has  render- 
ed fo  celebrated.  When  an  infect  in  fo  Ihort  a fpace,  ap- 
peared under  a form  fo  different  from  that  which  it  lately 
exhibited,  men  imagined  that  the  change  was  real : They 
traded  to  appearances,  without  giving  themfelves  the 
trouble  of  refledhing  on  the  improbability  of  the  fa£t. 
They  who  imagined  that  a piece  of  rotten  wood  or  putrid 
flelh  could  become  the  eyes,  limbs,  and  body  of  an  infect 
of  fuch  delicate  organization,  and  confilting  of  mufclesj 
nerves,  veins,  and  arteries,  could  have  but  little  difficul- 
ty in  admitting,  that  the  flelh  of  a chryfalis  might  be 
transformed  into  the  wings  of  a butterfly,  or  that  the  fix- 
teen  limbs  of  a filk  worm  might  furniffi  fix  for  a moth. 

After  true  philofophy  appeared,  one  of  the  firft  leffons 
ffie  gave  her  votaries,  was  to  beware  of  trailing  too  Im- 
plicitly to  appearances,  and  of  admitting  ideas  that  were 

neither 
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neither  clear  nor  intelligible  : It  was  then  that  men  began 
to  recognife,  that  fudden  metamorphofes  were  none  of 
the  expedients  which  nature  employs  for  the  proda&ion 
of  her  offspring.  This  point  was  fuccefsfully  laboured 
by  Malphigi  and  Swammerdam,  who  carefully  examined 
thofe  infe&s  that  appear  under  different  forms.  By  dif- 
fering them,  a ftiort  time  before  the  period  of  their 
transformation,  they  obferved  that  their  firft  form  was 
owing  to  a covering  under  which  their  different  members 
were  to  acquire  their  proper  fize  and  firmnefs  : That  all 
the  parts  of  a butterfly,  for  example,  were  perfectly 
diftinct  under  the  fkin  of  the  worm  which  covered 
them  ; and  that  under  the  cruftaceous  fliell  of  the 
t'hryfalis,  they  were  frill  acquiring  greater  degrees 
of  ftrength ; and  were  fad  approaching  to  that  ftate 
in  which  they  were  deftined  to  appear,  when  the  ani- 
mal Ihould  arrive  at  perfection,  and  be  able  to  propa^ 
gate  its  kind. 

From  the  experiments  of  thefe  naturalifts  it  appeared, 
that  all  the  parts  of  the  molt  perfect  winged  infect  were 
diftin&ly  formed,  and  gradually  acquired  fize  and  ftrengh, 
under  the  different  forms  of  a worm  and  a chryfalis,  and 
that  its  progrefs  and  growth  proceeded  rather  by  deve- 
lopements,  than  by  a real  change : All  the  marvellous 
ideas  conveyed  by  the  terms  transformation  and  meta- 
morphofes  thus  vanilbed  ; and  a beautiful  analogy  was 
eftablilhed  between  the  growth  of  all  organifed  beings* 
whether  in  the  animal  or  vegetable  kingdoms, 

A filk  worm,  or  the  worm  of  a butterfly,  which  is  a-* 
bout  to  enter  into  its  chryfalis  ftate,  is  obferved  for  foms 
time  before  to  grow  languid,  and  to  ceafe  from  gnawing 
thofe  plants  of  which  it  was  formerly  fo  voracious  : Af- 
ter having  retired  into  a place  fit  for  its  purpofe,  and  ufi- 
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dergoing  a few  convulfive  ftruggles,  the  Hein  which  co- 
vered it,  and  gave  it  the  form  of  a worm,  burfts,  and  the 
animal  within  makes  its  appearance ; at  firft  it  is  foftand 
tender,  and  covered  with  a vifeous  fluid  which  afeends 
from  the  body,  but  WThich  afterwards  hardens  into  that 
cruflaceous  fliell  in  which  all  the  members  are  again 
locked  up,  till  they  acquire  greater  firmnefs  and  {lability. 
This  vifeous  fluid,  which  is  generally  feen  coloured  and 
opaque  in  its  cruflaceous  Hate,  is  at  firft  tranfparent, 
and  through  it  the  wings,  limbs,  and  antennae  of  the 
butterfly,  are  clearly  perceptible.  M.  de  Rcaumure  col- 
lected feveral  hundreds  of  tliefe  worms  before  their  trans- 
formation, and  placed  them  together  upon  a table,  where 
he  had  many  opportunities  of  examining  them  as  they 
pafftd  from  the  one  ftate  to  the  other:  It  was  then  that 
he  difti nelly  perceived  all  the  different  members  of  the 
butterfly,  before  the  chryfalis  had  affumed  its  hard  and 
apparently  inanimate  ftate*. 

After  having  remained  for  fome  time  in  this  torpid 
ftate  of  a nymphe,  chryfalis,  or  pupa,  the  limbs  of  the  ani- 
mal acquire  fufficient  ftrength  to  perform  their  functions; 
and  it  employs  them  in  breaking  open  the  fecond  prifon. 
Oh  tbisevenr  all  the  members  are  fetat  liberty,  and  inftant- 
ly  alfume  that  pollure  and  arrangement  which  is  moft 
fuited  to  the  new  fun&ions  with  which  they  are  now  to 
be  charged : By  tliefe  different  proceffes  does  the  butter- 
fly arrive  at  that  ftate  in  which  it  poffelfes  all  the  facul- 
ties which  are  enjoyed  by  the  moft  perfeft  of  its  kind. 

All  infefts  do  not  undergo  the  fame  number  of  trans- 
formations before  they  arrive  at  the  winged  ftate. 

« Some 
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Some,  immediately  on  leaving  the  egg,  affume  a form 
pretty  nearly  refcmbling  that  which  they  poffefs  after 
their  growth  is  completed.  The  whole  order  of  aptera, 
which  comprehends  all  the  different  kinds  of  fpiders, 
come  under  this  denomination : The  viviparous  infe£ts, 
in  like  mannner,  appear  at  firft,  under  their  moll  perfeft 
form.  Some  kinds,  without  undergoing  all  the  changes 
of  the  filk  worm,  or  that  of  the  common  butterfly,  after 
having  grown  for  a certain  period,  depofite  a covering  in 
which  their  wings  were  inveloped,  and  afcend  into  the 
air.  Previous  to  this  change,  however,  thefe  enjoyed 
the  power  of  locomotion  by  means  of  their  limbs,  and  in 
thit  flate  were  diftinguiihed  by  voracity  and  activity: 
Of  this  defcription  are  all  the  different  fpecies  of  locnfls. 
The  flies,  wafps,  and  bees,  conftitute  another  clafs,  which, 
after  leaving  their  vermicular  form,  and  after  palling  in- 
to their  chrylalis  flate,  difplay  their  limbs  and  wings  with- 
out being  capable  of  ufing  them.  The  laft  and  mod  com- 
plete example  of  transformation  is  difplaycd  by  the  clafs 
of  moths  and  butterflies.  On  leaving  the  egg,  and  eveij 
before  it,  they  affume  the  form  of  worms,  which  they 
again  change  for  that  of  thenympbe,  aurelia,  orchryfalis: 
and  it  is  not  till  they  have  lived  a confiderable  time  un- 
der this  form,  that  they  throw  off  a fecond  covering,  and 
come  forth  winged  infe&s. 

One  of  the  mod  wonderful  circumflances  in  the  econo- 
my of  infe&s,  is  the  different  preparations  which  they 
make,  and  the  expedients  to  which  they  have  rceourfe  for 
their prefervaticn  in  their  aurelia  flate.  Many  dig  a hole  in 
the  earth,  ivhere  they  remain  during  the  whole  period  of 
their  inactivity.  This  is  the  invention  of  all  the  coleop- 
terous infcfts,  or  fuch  as  have  cruflaceous  wings.  The 
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gnats,  on  the  other  hand,  go  into  water,  where  they  re- 
main till  the  period  of  their  winged  date  arrives..  Some 
eht  their  way  into  feeds  and  fruits,  where  they  undergo 
the  different  changes  previous  to  their  appearance  on 
Wing.  Many  lodge  themfelves  in  animal  bodies  on  the’ 
approach  of  their  transformation  ; feveral  of  the  aquatic 
tribes  bury  themfelves  among  fand,  encrufted  with  a 
glutinous  fubftance  ; while  the  numerous  race  of  phalense 
wrap  themfelves  up  in  the  leaves  of  trees,  the  bombyces, 
or  larger  kinds,  conftituting  for  themfelves  a filken  web, 
to  protect  them  during  that  trying  viciffitude  of  their 
lives. 

In  general,  all  infedts  provide  for  their  fecuritv  before 
their  helplefs  flate  arrive,  by  retiring  from  their  ufual 
haunts  into  fome  fheltered  retreat.  It  is  thus  that  the 
worm  of  the  butterfly  provides  for  its  fafety,  by  betak- 
ing itfeif,  while  it  has  yet  the  power  of  motion,  to  the 
hole  of  a wall,  or  the  eave  of  a houle ; There  fome  are 
fufpended  by  a thread,  which  nature  aflills  them  in  pro- 
viding ; fome  hang  by  the  head,  others  by  the  oppofite 
extremity,  and  many  by  the  middle.  The  cruftaceous 
covering  with  which  they  are  then  clothed,  affords  ano- 
ther  inffance  of  the  attention  paid  by  nature  to  the  pre- 
fervation  of  her  offspring,  during  a period  when  they  are 
not  able  to  avoid  external  injury  by  flight.  Thus  pro- 
tected by  the  munificence  of  providence,  myriads  of  ani- 
mals fink  annually  into  a flate  of  torpor  fo  profound  as 
appears  to  threaten  the  extinction  of  every  vital  power. 
At  tiie  return  of  Spring,  however,  all  nature  feems  again 
to  quicken  into  life  ; her  fervants  awaken  from  their  tor- 
pid flate,  and  enter  upon  their  functions  with  enlarged 
powers. 
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Sect.  VI. — Of  the  Habitation  and  Food  of  Infe&s,  and 
their  Ufes  in  the  Economy  of  Nature. 


It  has  been  afferted  by  Arijlotle,  that  every  kind  of  qua* 
druped  and  bird  was  inhabited  by  its  peculiar  infeft  * ; 
and  this  affertion,  which  has  never  been  contradi&ed, 
feems  to  admit  of  being  much  extended.  We  have  al- 
ready feen,  in  a former  part  of  this  work,  that  the  fal- 
rjnon  and  cod  were  at  certain  feafons  infelled  with  infects  ; 
the  fame  is  probably  the  cafe  with  many  other  fpecies  of 
the  finny  tribe,  whpfe  hiflory  is  lefs  completely  known. 
Some  particular  animals  afford  food  and  refidence  to  dif- 
ferent kinds  of  infe£ts  ; and  the  fame  is  the  cafe  with 
plants.  As  one  animal  is  often  feen  to  feed  upon  and 
inhabit  a great  many  different  plants  ; fo  the  fame  plant 
often  fupports  a variety  of  infe&s.  The  oak,  in  this 
country,  affords  fuftenaijce  to  twenty  different  fpecies  of 
thefe  animals  ; and  thete  are  varieties  of  this  tree  in 
warmer  climates,  that  ferve  for  food  to  a far  greater 
number. 

Plants  afford  themofl  general  and  copious  pabulum  for 
this  tribe  of  the  animal  Kingdom.  Wherever  any  infeft 
is  found  indigenous  in  a country,  there  will  always  be 
found  in  it  plants  accommodated  to  its  wants.  There 
are  many  infers  attached  uniformly  to  one  plant ; the 
Elk  worm  always  gives  a decided  preference  to  the  mul- 
berry, 
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berry,  but  will  live  and  pro;  agate,  though  lefs  vigorouf- 
ly,  upon  the  common  lettuce. 

There  are  other  inftances  of  the  attachment  of  infects 
to  particular  plants,  equally  conftant  with  tnat  of1  the 
filk  worm  ; and  hy  means  of  thefe,  the  animal  is  often 
known  from  the  place  where  it  was  found  to  refide. 
Hence  Linnaus  has  frequently  given  them  names  from 
the  plants  upon  which  they  feed  ; a method  often  falla- 
cious ; iince,  perhaps,  the  greater  number  refide  indifcri- 
xnii.'Wtely  upon  feveral  plants,  and  fupport  themfelves  upon 
a- variety  o!  different  vegetable  food.  Some  are  afferted  to 
be  capable  of  refiding  in  the  human  inteftines,  and  under- 
going their  transfotmations  there;  being  ejefted  from  the 
ftomach  in  rheir  winged  Hate. 

mofl  poilonous  herbs  afford  food  to  infefts  equally 
with  .eofe  that  are  falubrious : The  water-hemlock, 
whic;,  is  confi  icred  as  the  ftrongeft  vegetable  poifon,  is 
muck  frequented  by  many  of  thofe  animals,  and  feems  to 
eonfi  tute  their  favourite  rourilhment. 

Ii  the  different  ftages  of  their  lives,  infeffs  are  diftin- 
guiihed  by  various  degrees  of  voracity  ; many  of  them  in 
their  larva  ftate  are  moft  infatiable  : The  different  fpecies 
of  the  butterfly  and  filk  worms  are  then  endowed  'with 
teeth,  with  which  they  make  great  havock  among  leaves, 
even  though  of  a pretty  ftrongconfiftency;  their  ftomachs  in 
that  ftate  being  capable  of  diffolving  tbefe  harder  fubft  nces. 
The  fame  anitpal,  when  a chryfalis,  lofes  all  appetite  for 
food,  and  thole  inftruments  that  were  employed  in  com- 
minuting it.  The  teeth  are  depofited  with  its  Srft  cover- 
ing ; and  the  inner  coats  of  the  ftomach  are  voided,  it 
is  faid,  along  with  the  excrements,  a fhort  while  before 
the  firft  transformation  *.  After  being  liberated  from 
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their  laft  ftate  of  confinement,  the  butterflies  are  far  in- 
ferior in  voracity  and  in  the  powers  of  digeftion  ; their 
food  being  then  a thin  liquid  fubftance  colle&ed  from 
the  leaves  of  plants,  and  devoured  only  in  fmall  quantity. 

The  fame  is  the  cafe  with  the  different  fpecies  of  lo- 
cufls  ; feme  of  which  in  their  larva  ftate  are  the  moft  vo- 
racious of  all  animals,  and  defolate  entire  provinces.  It 
is  not  till  they  arrive  at  their  winged  and  more  perfect 
form,  that  their  depredations  ceafe,  and  mankind  are  re- 
lieved from  one  of  the  heavieft  calamities  which  fall  up- 
on the  human  race  in  the  fultry  climates.  It  is  by  in- 
fers in  their  larva  ftate  that  the  roots  of  com  are  per- 
forated and  devoured  in  more  northerly  countries.  If 
the  feafen  prove  cold  and  wet,  they  continue  long  under 
ground  in  that  ftate  of  voracious  vermine ; and  the  crop, 
in  the  mean  time,  is  fo  completely  ate  away,  that  in  finite 
ioftances,  fcarcely  a tenth  ftalk  furvives  their  depreda- 
tions. In  a more  genial  fpring,  thele  animals  continue 
for  a fttorter  fpace  in  their  aurelia  ftate ; and  the  damage 
done  by  them  is  proportionably  lefs ; their  deftru&ive 
operations  below  ceafing  as  foon  as  they  are  enabled  by 
their  wings  to  rife  into  the  air,  and  go  in  queft  of  fulle- 
nance  in  another  element. 

Infefts,  even  in  their  winged  ftate,  all  take  food  in  2 
greater  or  leffer  quantity ; it  feems,  however,  to  be  of  *■ 
mare  delicate  nature,  being  often  only  the  liquid  l'ub- 
ftances  that  exude  from  vegetables.  Some  are  faid,  in- 
deed, to  be  fo  {hort-lived,  that  they  do  not  require  any 
fuftenance,  and  have,  as  it  is  afferted,  no  mouths : Of 
this  kind  are  the  fphemera,  the  may-fly,  and  the  gad- 
fly*  This  fact,  however,  would  require  a more  accurate- 
degree  of  examination,  and  more  l'arisfactory  proof  than 
2 has 
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has  ever  yet  been  adduced,  to  eftablilh  it.  The  frhalleft 
and  moft  delicate  infeds,  for  ought  our  fenfes  can  difco- 
ver,  may  find  various  particles  of  matter  floating  in  the 
air  that  may  ferve  for  their  l'upport ; the  effluvia  conti- 
nually emitted  by  animal  and  vegetable  fubftances  in  a 
ftatc  of  putrefaction,  probably  fupport  many  of  this  clafsi 
We  know  at  leaft,  that  feveral  fifhes  are  capable  of  li- 
ving upon  the  earthy  particles  that  are  found  floating  in 
the  pureft  water ; and  if  animals  of  that  fuperior  fize  are 
thus  fupported,  there  can  hardly  be  any  room  to  doubt 
that  infeds,  many  of  whom  are  fcarcely  perceptible,  may 
find  abundant  fubfiftence  in  the  air,  impregnated  as  it  is 
with  various  effluvia. 

The  economical  ufes  of  infeds,  and  their  noxious  ef- 
feds  upon  the  various  objeds  of  human  induftry,  have 
already  been  confidered  * ; it  now  remains,  that  we’  point 
out  the  purpofes  which  they  ferve  in  the  general  fyftem 
of  nature.  A clafs  of  beings  by  far  the  moft  numerous 
upon  the  face  of  the  globe,  and  however  fmall  taken  in- 
dividually, yet  forming  colledively  a rnafs  of  organifed 
matter,  fuperior  in  bulk  to  any  other  department  of  the 
animal  kingdom,  every  perfon  will  admit,  could  not  be 
originally  formed  for  no  purpofe,  nor  continue  to  be  pro- 
pagated without  anfwering  fome  important  ufes  in  the 
economy  of  nature. 

The  firft  and  moft  obvious  ufe  of  this  part  of  the  ani- 
mal kingdom,  feems  to  confift  in  that  large  fupply  of 
provifion  which  it  affords  the  fuperior  ranks  of  animated 
beings.  It  is  for  this  important  purpofe  that  the  whole 
lurface  of  the  earth  is  annually  covered  with  plants  and 
herbage;  and  many,  perhaps  the  greater  piart  of  the 
larger  animals  are  fupported  by  the  immediate  pro- 
duce 
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duce  of  the  vegetable  kingdom ; not  a few,  it  muft  be 
allowed,  are  a If)  fullamed  by  devouring  animal  food. 
Between  thefe  two  fpecies  of  nouriftiment  there  is  a wide 
difference ; and  infefts  afford  a fpecies  of  nutrim  it 
which  'eems  to  partake  fomewhat  of  the  nature  of  both, 
and  v.'hich  iupplies  tfie  wants  of  an  infinite  number  of 
creatures  wliofe  conititutions  are  not  wholly  adapted  to 
either.  Many  kinds  of  birds  live  upon  hardly  any  other 
food.  What  a blank  in  the  feathered  race  would  enfue. 
Were  this  copious  fource  of  provifion  fliut  up  from  that 
part  of  the  animal  kingdom  ! The  fiihes  feem  ftill  more 
dependent  on  the  fupplies  afforded  by  thofe  numerous 
tribes  of  infe£b  that  either  float  upon  the  water,  or  are 
feen  hovering  over  its  furface.  The  whale,  the  largefl 
of  nature’s  animated  offspring,  as  we  have  already  had 
occafion  to  obferve,  is  fupported  folely  by  an  infeed;  which 
it  finds  floating  upon  the  waves.  Among  this  clafs  alio, 
an  inconceivable  diminution  of  numbers  would  neceffari- 
ly  enfue,  were  the  food  of  infeds  denied  to  the  inhabi- 
tants of  the  water.  Farther,  many  of  the  larger  infers 
prey  upon  the  fmaller  ; all  thefe,  as  well  as  the  different 
animals  they  fupport,  muft  be  unavoidably  ftruck  out  of 
the  family  of  nature  the  moment  this  fpecies  of  fupport 
is  withheld. 

By  means  of  the  food  of  infefts,  therefore,  a large  pro- 
portion of  the  fuperior  ranks  of  animated  beings  are  fup- 
ported, all  which  would  of  neceflity  perilh,  were  this 
order  of  animals  deftroyect.  What  a dreadful  chafm  in 
the  works  of  nature  would  the  annihilation  of  a clafs  of 
beings  occafion,  which  of  itfelf  conilitutes  fo  large  a pro- 
portion of  her  living  productions,  and  which  preferves  the 
(ixiftence  of  fo  many  more  ! The  air,  the  earth,  and  the 
fea,  which,  according  to  the  prefent  fyftem,  teem  with 
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life,  would  thus  be  more  than  half  depopulated  ; and  that 
great  vivifying  principle  by  which  nature  is  actuated, 
and  by  which  life  is  multiplied  and  carried  on  in  all  th^ 
elements  without  a paufe,  would  then  be  exerted  in  a 
great  meafure  in  vain. 

But  befides  the  fupply  of  food  which  infects  afford  to 
the  fuperior  animals,  and  their  proving  the  grand  inflru- 
jnents  in  the  hand  of  nature  by  which  fhe  fupports  life 
throughout  her  dominions,  they  have  always  been  deem- 
ed ferviceable  in  the  general  fyftem,  by  preferving  the 
falubrity  of  the  air.  Over  the  whole  furface  of  the  earth, 
thofe  numberlefs  productions  that  enjoy  either  animal  or 
vegetable  life,  are  continually  hilling  in.to  decay,  and 
making  room  for  that  fucceffion  of  organized  beings 
with  which  nature  conftantly  teems ; Hence,  it  has  been 
fuppofed,  that  the  atmofpherc  would  foon  become  unfit 
for  the  fupport  of  life,  did  not  millions  of  infects  con- 
tinually coufume  the  carrion,  and  other  fubftances  in  a 
Bate  of  putrefaction,  and  purge  the  air  of  the  noxious 
effluvia  emitted  from  them.  It  is  probably  the  office  of 
thofe  fmall  infects  who  efcape  our  obfervation,  to  deftroy 
thofe  noxious  particles  with  which  that  element  is  im- 
pregnated, and  which  at  certain  feafons  render  it  peflilen- 
tial.  The  operation  of  this  clafs  of  animals  upon  putrid 
fubftances,  is  much  more  confiderable  than  a fuperficial 
examination  might  fuggelt.  It  has  been  afierted  by  the 
meft  judicious  and  difeerning  naturajifts,  that  the  produce 
of  a dozen  of  flies  will  confume  a dead  carcafe  in  a 
fflorter  fpace  than  a hungry  lion.  If  this  be  true,  whac 
beneficial  effeCls  may  be  produced  by  that  inconceivable 
■number  of  infeCts,  which  in  warm  countries  continually 
fwarna  in  the  air  ? 
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Order  I. — Coleopterous  Injects. 


i His  order  comprehends  all  thofe  infects  which  have 
their  wings  covered  by  cruftaceous  elytra,  and  is  divided 
into  three  feclions,  diftinguiihable  by  their  antenna: : The 
firft  includes  fuch  as  have  their  antenna;  in  the  form  of  a 
club,  thickeft  at  the  farther  extremity ; the  feeond  com- 
prehends thofe  whofe  antennae  are  filiform,  or  of  equal 
thicknefs  throughout ; and  the  third  is  referved  for  thofe 
iufefts  that  have  cetaceous  antennas,  tapering  from  the 
bafe  to  their  extreme  points.  There  are  thirty  genera  of 
coleopterous  infects  enumerated  by  Linnaeus,  which  in-< 
elude  under  them  about  eight  hundred  different  fpecies  *. 
Yya 
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Genus  I. — Scarabceus.  fhe  Beetle. 


Former!, T,  the  name  fear  abet  us  was  applied  by  natural- 
ills  to  all  inlc&i,  whofe  wings  are  covered  by  a cruftaee- 
ous  elytra ; Linnaeus,  however,  has  diferiminated  thefe 
animals,  and  confined  that  term  to  this  fingle  genus.  The 
tribe  of  fcarabeei  are  cOaracterifed  by  the  antenna,  which 
terminate  in  a club,  and  are  divided  longitudinally  into 
different  plates  or  lamina \ The  fecond  joints  of  the  fore- 
men pair  of  legs,  in  moft  fubjects,  are  denfated  *. 

The  larva  or  caterpillars  of  the  greater  part  of  this 
genus  lead  a fedentary  life  under  ground  ; refiding  mod 
frequently  in  earth,  while  in  a Hate  of  fermentation  by  a 
large  quantity  of  manure.  Pure  dung  is  the  favourite 
food  of  many ; and  it  is  in  its  immediate  vicinity  that 
they  chiefly  delight  to  dwell.  The  cockchafer,  the  mod 
common  of  all  tiic  beetle  tribe,  is  produced  from  the  ova 
of  tne  female  depofited  under  ground,  where  it  remains 
during  the  whole  of  its  larva  flare,  devouring  the  roots 
of  plants.  In  this  deftru&ive  occupation  the  garden 
beetle,  and  all  the  hairy  fcarabaei  are  employed,  till  the 
period  of  their  emancipation  arrive,  when  they  take 
wing,  and,,  forfaking  the  roots,  betake  themfelves  to  the 
leaves  of  plants  f.  No  calculation  can  afeertain  the  mif- 
chiefs  produced  by  thefe  animals,*  in  countering  the 
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labours  of  the  hnibandman  : The  more  induftrious  he  has 
beCn,  Hi  d the  richei  his  Helds  are]  the  more  is  he  expoled 
to  their  unwelcome  vifitations.  Thofe  which  have  ob- 
tained the  name  of pilularii delight  in  the filthiefl:  matter; 
and  they  have  obtained  that  appellation  from  thofe  round 
balls  of  excrement  which  they  form,  in  order  to  depofit 
their  ergs.  Happily  for  the  fcanty  produ&ions  of  thefe 
northern  climates,  only  a fmall  proportion  of  thefe  nau- 
feous  and  deftru  live  infects  are  produced  there  : fewer, 
perhaps,  are  found  in  Britain  than  in  the  correfponding 
latitudes  upon  the  continent. 

Of  th  fcarabtei,  properly  fo  called,  there  are  three  di- 
flinH  families  : In  the  firll,  the  thorax  is  armed  with 
horns  ; the  fecond  has  horns  upon  the  head,  and  is  un- 
armed in  the  thorax  ; in  the  third,  both  the  head  and 
thorax  are  without  horns.  Some  of  the  infeas  belonging 
to  each  of  thefe  families  ar c fcutellati,  or  furnilhed  with 
that  part  called  the  efeutcheon,  while  others  belonging  to 
each  of  them  are  without  it.  Our  enumeration  lhall 
comprehend  a fpecies  belonging  to  each  of  thefe  fami- 
lies. 


I’be  Bull. comber  *„ 


This  ipecies  is  not  very  frequent  in  Britain ; and  is  of 
a veiy  Angular  conformation.  7’he  body  is  broad  and 
Store ; the  elytra  have  longitudinal  ftreaks  that  difappear 
2 gradually 


* Scarabsus  Typhsus,  Lin.  Syft, 
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gradually  as  they  proceed  along  its  Tides ; the  head  pro- 
jects forward,  and  the  antennae  are  very  apparent.  The 
colour  of  this  infect  is  black,  except  the  inferior  parts 
of  the  body,  which  are  partially  covered  with  a few  vi- 
bnffse  of  a brown  colour.  What  particularly  diftinguilhea 
the  typhaeus  is  the  peculiar  form  of  the  thorax  ; the  two 
lateral  points  of  which  projeft  beyond  the  head,  having 
a fmall  protuberance  upon  the  fide,  whilft  the  middle 
point  is  lhorter  and  fomewhat  raffed.  Thefe  long  pro- 
jecting horns  feem  given  to  the  infeCt  as  offenfive  wea- 
pons, although  it  is  incapable  of  ufing  them  : It  is  not 
always  that  the  members  of  this  tribe  of  beings  are  ap- 
plied to  the  purpofes  that  feem  moft  obvious  and  natural 
to  the  obferver. 

The  refemblance  which  thefe  thoracic  horns  beat 
to  the  long  fpears  carried  by  the  Toldiers  of  the  Macedo- 
nian phalanx,  has  occafioned  the  name  of  phalangift,  which 
the  French  naturaiills  apply  to  this  infed.  The  larvrfe 
of  the  typhaeus  is  moft  commonly  found  in  cow  dunr, 
where  the  grown  animal  is  alfo  frequently  to  be  lean, 
both  for  the  purpefe  of  colleding  food  and  depofiting-  its 


cThe  Dung-beetle 


This  fcarakeus  is  reriiarkable  for  choofing  the  moft  fil- 
thy refideuce,  heaps  of  dung  and  excrementitious  matter1. 

There 


Scarabsus  pilularis,  Lin,  Syft. 
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There  are  feveral  other  fpecies  nearly  refembling  it,  in  the 
jmpurity  of  its  habits,  as  well  as  its  external  form, 
viz.  the  blue  fcarabseus,  with  the  elytra  and  back  fmooth, 
and  the  head  armed  with  a rhomboidal  helmet  prominent 
at  the  top  f : The  fcarabaeus  of  an  azure  colour  on  the 
head  and  thorax,  black  legs,  and  pale  coloured  elytra  f. 
The  fcarabaeus  of  an  oval  figure,  and  black  colour;  the 
body  fmooth,  and  the  elytra  ftriated  : And  the  Icarabaeus, 
whofe  head  and  thorax  are  black  and  without  hairs,  the 
legs  pale  ||. 

Thefe  and  many  other  pilular  beetles  are  enumerated 
in  the  fauna  fwecica  of  Lin  rut  us ; their  fize  and  form  are 
not  very  different,  while  they  are  characlerifed  by  ,fh° 
fame  manners  : They  prowl  continually  amid  every  kind 
of  filth,  fome  of  them  having  the  fame  naufeous  fmell 
with  the  impure  fubtlances  which  (hey  devour. 

The  dung-beetle,  which  is  here  felefted  for  defcrip- 
tion,  is  fmooth  and  of  a black  colour  above,  fome  mixed 
with  green;  on  the  lower  fide  there  are  a few  draggling 
vibriflae.  The  head  refembles  a hood,  raifed  in  the  mid- 
dle, and  projecting  at  the  edges  : The  jaws  extend  be- 
yond the  head.  The  thorax  has  a groove  in  the  middle  ; 
its  circumference  is  marginated,  and  its  figure  is  round 
and  fmooth.  The  elytra  are  ornamented  with  a great 
number  of  longitudinal  ftreaks  : underneath  the  colours 
are  various  and  brilliant,  confifting  of  different  fhades 
of  blue  and  green.  There  is  ohfervable  on  the  anterior 
thighs,  a fpot  formed  by  fome  red  hairs,  which,  how- 
ever, in  fome  fubjetts  is  wanting.  The  tarfi  appear 

weak 


t Syfteme  Naturale  du  Regne  Animal,  Ord.  i.  gen.  I.  fpec.  14. 
} Idem  ibidem,  fpec.  15.  ||  Rai,  Infedla,  p.  It6. 
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weak  and  flefider  in  proportion  to  the  thighs,  and  this  is 
uniformly  the  cafe  with  all  the  feet  *. 


The  Golden-beetle 


T* he  laft  fpecies  of  the  beetle  is  deemed  the  moll  beau- 
tiful of  the  Englijh  infeCts.  The  whole  body  is  of  a 
gloffy  green,  tinged  with  yellow  ; underneath,  thefe  co- 
lours partake  of  a fhade  of  red,  which  feme  naturalills 
have  compared  to  leather,  others  to  finely  polilhed  cop- 
per t-  In  the  brilliancy  of  its  hues  it  rivals  the  einer  .Id, 
and  has  lometimes  been  diftmgnilhed  by  that  name. 

The  fcarabseus  in  its  vermicular  Hate  remains  on  the 
furface  of  the  ground,  or  covered  to  a little  depth  with 
the  mould  ; there  it  preys  on  the  roots  of  tender  plants. 
After  it  is  transformed  into  a winged  infeft  it  chiefly  de- 
lights in  the  flowers  of  the  role  and  piony  : It  is  confe- 
quently  an  inhabitant  of  the  gardens,  where  its  tranfient 
beauty  is  reckoned  a fmall  compenl'aiion  for  the  mifehief 
of  which  it  is  guilty  §.  In  the  impure  abode  of  the 
dung-beetle,  that  animal  may  be  lei's  pleafing  to  the  fpec- 
tator  ; but  in  return  it  is  productive  of  lefs  harm,  and  is 
lefs  expofed  to  injury  in  a dwelling,  of  which  it  remains 
the  unenvied  poffcH'or. 

* Barbut.  Genera  Infedtor,  p.  13. 

f Scarabseus  auralus,  Lin.  Syft. 

1 Vide  Regne  Ammale,  Tom.  ii.  p.  S.  § Idem  ubi  fupra. 
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The  animals  of  this  tribe  are  the  kfgeft  Britifi  mte&s  ; 
They  are  diftinguilhed  by  the  antennae,  which  terminate 
in  a knob,  flattened  on  one  fide,  and  divided  into  a num- 
ber of  pectinated  lamiAa.  The  jaws  are  extended  beyond 
the  head,  incurvatcd,  and  befet  with  teeth  *. 

The  lucani  feed  upon  the  liquor  that  exudes  from 
oaks,  which  they  fuck  with  their  tongues.  The  females 
de polite  their  eggs  in  the  trunks  of  decayed  trees,  Inch 
as  the  oak  and  the  alh.  The  larvae  or  grubs  lodge  under  toe 
bark  or  in  the  hollow  of  old  trees,  which  they  gnaw  and 
reduce  into  a fine  powder,  and  there  transform  themfelves 
into  ebryfalides.  They  are  found  all  over  the  ifland  of 
Great  Britain,  but  moll  frequently  in  Kent  and  SuJ/ix  f . 
With  the  noxious  effetts  of  thefe  animals  on  growing 
timber  we  are  not  acquainted;  but  not  with!  landing  their 
enormous  fixe,  it  is  probable  that  they  are  fai  lela  dc- 
tlruftive  than  thofo  that  prey  upon  the  roots  of  corn. 


* Syft.  Nat.  p.  5j<y. 


| Baf'jut  Gen  lnfeift.'  p»  17' 
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' Sthe  Stag-beetle  *. 


I his  beetle  is  readily  diltinguiflied  by  its  fuperior  mag- 
nitude, which  entitles  it  to  the  firft  rank  among  the  in- 
fect tribes  : It  is  however  charafterifed  by  another  pecu- 
liarity no  lefs  Angular,,  and  that  is  the  large  moveable 
maxilla;,  refembling  in  form  the  horns  of  a flag.  Thefe 
instruments  are  broad  and  flat,  projedling  from  the  head 
nearly  one  third  of  the  animal’s  length.  They  have  in 
the  middle,  towards  the  inner  part,  a fmall  branch,  and 
at  their  extremity  are  forked.  Their  fimilarity  in  lhape 
to  the  horns  of  the  animal  above  mentioned,  lias  ftruck 
every  natural!!!,  aud  has,  with  equal  propriety,  procured 
for  the  infect  the  appellation  of  the  flying  Jlag  f . 

An  iafedt  of  fuch  an  uncommon  fiz.e  as  the  flag-beetle, 
and  of  fuel)  lingular  conformation,  has  attracted  the  no- 
tice of  all  the  entymologifts.  The  female  is  diftinguilh- 
by  the  fize  of  her  horns,  which  are  not  above  half  the 
fize  of  thofe  of  the  male  ; both,  however,  are  armed  in 
the  anterior  fide  with  fmall  teeth,  throughout  the  whole 
of  their  length  ; and  both  are  fometimes  as  red  as  coral, 
which  gives  thefe  animals  a very  beautiful  appearance. 

The  head  that  fupports  thefe  romantic  horns,  is  broad, 
fnort,  and  irregular  3 and  the  thorax,  which  intervenes 

between 


* Lucanus  Cervus,  Lin.  Syft. 

-)■  Cervus  volatis.  Vide  Moufiet,  p.  148.  Aldrovand.  infeiSt.  p.  151. 
~npcrati,  p.  1691,  and  Charleton,  j>.  46. 
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between  it  and  tTie  body,  is  narrower  than  either,  and 
marginated  around.  The  elytra  of  this  beetle  are  very 
plain,  being  unadorned  with  either  breaks  or  lines.  The 
colour  of  the  whole  animal  is  uniformly  of  a deep 
brown. 

The  refidence  of  thefe  animals  is  commonly  the  oak  ; 
in  fome  parts  of  the  country  they  are  but  rarely  to  be 
met  with  ; and  though  the  largeft  of  all  the  coleopterous 
in  this  part  of  the  world,  they  are  much  fmaller  than 
thofe  of  the  fame  fpecies,  in  countries  where  woods  are 
more  extenfive,  and  the  climate  is  warmer.  In  thefe 
they  acquire  an  amazing  flrength  and  vigour ; and  the 
maxillae,  whofe  ordinary  office  is  to  tear  the  bark  of 
trees,  are  occafionally  converted  into  offenfive  weapons, 
which  are  carefully  avoided  by  fuch  as  have  experienced 
the  feverity  of  their  bite. 


Ifbe  parallel'. piped  Beetle 


Tee  body  of  this  fpccies  is  black ; tiie  -horns  fmaller 
than  thofe  of  the  preceding,  which  in  other  refpe&s  it 
nearly  refembles,  and  the  body  is  oblong,  and  of  that 
fhape  exprefled  by  the  Lhuucan  name,  which  we  have 
borrowed  f.  It  frequents  the  meadow  grounds,  and  its 
Z z 3 habits 

* Lucanus  parallclipipedus,  I.in.  Syft  Ecirabxus  plafyc'cros,  Rai. 

■j-  Rs.i  InfciSt.  p.  7J. 
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habits  are  therefore  probably  different  from  thofe  of  the 
flag  ; but  very  little  relating  to  its  economy  is  known. 

Linn&us  enumerates  five  other  fpecies  of  the  lucante 
viz.  the  capreolus,  the  tridentatus,  the  intcrruptus,  the 
carinatus,  and  the  caraboides : Of  thefe  the  hidentatus 
is  diftinguifhed  by  three  teeth,  with  which  the  thorax  is 
armed  on  each  fide.  The  maxillae,  like  thofe  of  the  laft 
fpecies,  are  in  the  form  of  a crefccnt,  prominent,  and 
indented  on  the  inner  fide.  It  is  a SxediJJj  infcft,  not 
much  infer iof  in  fize  to  thofe  already  defcribed,  and  bears 
a ftrong  refemblance  to  them  in  many  particulars  of  ijs 
economy. 


3ERMESXES* 


Genus  III — Bermejles. 


WE  are  now  come  to  a tribe  of  beetles,  much  inferior 
in  fize  to  thofe  already  mentioned  ; but  of  fuperior  beau- 
ty. Many  of  the  infefts  belonging  to  this  genus  exhibit 
a variety  of  the  richeft  colouring  that  flows  even  from 
nature’s  pencil.  They  are  near  neighbours  of  man,  and 
often  troublefome  companions  : One  fpecies  of  the  larda- 
rius  is  deftructive  to  meat,  and  is  very  difficult  to  pre- 
vent from  entering  into  the  repolitorics  of  the  cook.  It 
is  a ftill  more  unwelcome  intruder  into  the  cabinets  of 
the  curious  ; being  very  deftruCtive  to  birds,  infefts,  and 
other  fubjccts  of  natural  hiftory,  in  a ftate  of  preferva- 
tion.  Arfenic  is  the  moft  certain  preventative  againil  its 
depredations  there.  Many  fpecies  of  this  family,  as  well 
as  their  larva;,  inhabit  dried  {kins,  the  bark  of  trees,  rot- 
ten wood,  feeds,  flowers,  and  the  carcafes  of  dead  ani- 
mals. 

The  antennae  of  the  infers  of  this  tribe  principally  ex- 
hibit their  generic  characters.  They  terminate  in  a per- 
foliated  club  of  aji  oval  form,  and  divided  into  different 
plates  or  leaves,  which  feem  to  be  united  together  by  a 
fmall  ftalk.  The  thorax  is  of  a convex  form,  and  {light- 
ly margined : the  head  is  bent  inward,  and,  as  it  were^ 
concealed  in  the  thorax  *. 


* Syftema  Nat.  p.  561. 
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The  Domefdc  JDermeJles  *. 


The  form  of  tills  infeQ:  is  oblong,  and  almoft  cylindri- 
cal : The  elytra  are  llriated  ; the  thorax  thick  and  gib- 
bous. There  are  many  varieties  in  the  fpecies,  differing 
confiderably  both  in  fize  and  colour  ; fome  being  found  of 
a dark  brown,  and  others  of  a much  lighter  hue.  When 
touched,  it  is  ftruck  with  fuch  an  apprehenfion  of  danger, 
that  it  inftantly  draws  back  its  head  under  the  thorax, 
and  its  feet  under  the  abdomen,  remaining  motionlefs 
in  that  pofition  till  th?  danger  is  overf. 

Of  all  infebts  this  is  the  mod  deflruflive  to  wooden 
furniture,  where  it  is  found  in  vail  numbers,  their  larva 
flate  perforating  it  into  tbofe  fmall  round  holes  that  ap- 
pear on  the  external  furfece,  while  the  inner  parts  are 
reduced  to  powder.  There  are  few  kinds  of  wood  fo 
hard  as  to  be  proof  againft  the  attacks  of  thefe  animals, 
after  they  have  remained  long  enough  out  to  be  drained 
of  their  natural  juices.  It  does  not  fecm  to  be  afcertain- 
ed  how  the  eggs  of  this  animal  came  at  firft  to  be  depo- 
fited  in  timber:  it  would  feem,  that  the  winged  animal 
which  produces  them,  has  the  power  of  perforating  cells 
for  their  reception  ; hut  it  is  evident,  that  the  young  in 
their  larva  ftate  have  a much  greater  degree  of  voracity, 
than  the  perfefl:  animals,  which  are  fcldom  found  devour* 

« ing 

e Befincfte*  domefticus,  Lin.  Syft,  t Bar  nut  genera  infetfb 
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jng  furniture,  in  comparifon  with  thofe  worms  which  no 
invention  has  been  able  to  deftroy.  The  acrid  varnilh, 
which  is  now  extracted  in  fuch  abundance  from  coal,  pro- 
miles to  be  the  molt  effectual  remedy  againft  their  en- 
croachments *. 


< 

Dermejles  Lardarius  f. 


This  infeft  is  of  a black  colour,  and  eallly  dilb'nguiftied 
by  a large  tranfverfe  ftripe  covering  the  anterior  part  of 
the  elytra,  which  is  of  a cinereous  fyue.  The  ftripe  re- 
ceives this  pale  colour  from  a number  of  fmall  gray  hairs 
which  grow  upon  it ; it  is  irregular  at  the  edges,  and 
interfered  through  the  middle  by  a fmall  tranfverfe  ftreak 
of  black  fpots,  three  in  number,  on  each  fide  of  the  ely- 
tra the  middle  fpot  fomevyhat  lower  than  the  reft,  gives 
the  black  ftreak  a ferpentine  or  undulating  form  +. 

This  animal  feeds  upon  cadaverous  carcafcs,  and  meat 
Verging  to  a ftate  of  putrefaction:  It  makes  its  way  into 
the  mufaeum,  and  is  feen  among  preparations,  in  num- 
bers more  than  fufficient  to  gratify  the  curiollty  of  the 
polfeffor.  In  fail,  it  is  among  the  greateft  enemies  of 
bis  labours : and  in  the  larva  ftate,  makes  the  greateft 
bavock  among  the  colledtions  of  infe£ts§.  It  then  af- 

. fumes 

* Vide  Chap.  ?.  fedt.  I. 

f Scarabe  Biffcqueur  ocir,  Regne  Anim. 

f Birbut  gen.  infedkeum.  §'  Regne  Animale,  Ord.  I.  gen.  J. 
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fumes  the  form  of  a hairy  oblong  worm,  which  is  divide 
ed  into  fegments  alternately  of  a dark  and  light  colour. 
In  that  form  it  is  ofcen  found  deeply  penetrating  into  old 
bacon,  which  it  renders  ufelefs. 

The  infedfs  of  this  genus  are  extremely  numerous ; 
Limiceus  has  enumerated  thirty  fpecies,  and  is  probably 
far  from  having  completed  the  catalogue.  They  are  of 
fizes  and  colours  too  various  even  for  the  pencil  to  de- 
fcribe : In  their  manners,  however,  there  is  a ftrong  re- 
femblance ; moll  of  them  inhabiting  dung  or  putrid  flelh. 
The  beautiful  tints  dil'played  by  fome,  overcome  our  a- 
verfion  to  their  impure  habits  : The  violet  dermeftes  exhi- 
bits the  molt  brilliant  lliades  of  that  colour  *.  The  tho- 
rax is  covered  with  greenilh  hairs ; the  legs  black,  form- 
ing upon  the  whole  a pleafing  objeft,  if  we  could  forget 
that  its  refidence,  both  in  the  larva  and  perfect:  Hate,  is 
in  the  bodies  of  dead  animals.  2 


* Sytt.  Nat.  OrJ.  1.  gen.  iii.  fpcc.  13. 
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Genus  IV — Ptinus. 


This  genus  is  charafierifed  by  its  filiform  antenna,  the 
extreme  articulations  of  which  are  longer  than  thofe 
nearer  the  animal.  The  thorax  is  without  a margin, 
rounded,  and  affords  a receptacle  for  the  head,  into  which 
the  infed  frequently  draws  it  *.  There  are  probably  ma- 
ny varieties  of  this  tribe  which,  from  their  extreme  mi- 
nutenefs,  eicape  obfervation : Linnaus  has  enumerated 
fix  different  fpecies,  whofe  habits  nearly  refemble  thofe 
animals  laft  defetibed.  They  attack  honfehold  furniture, 
cloths,  furs,  and  particularly  dried  animals  in  a ft  ate  of 
prefervation.  Some  of  them  when  caught,  have  the  ar- 
tifice to  counterfeit  death.  They  draw  in  the  bead  and 
limbs,  and  remain  till  the  danger  is  over  in  a ftate  of  in- 
aflion,  from  which  nothing  but  the  application  of  heat 
can  roufe  them. 

In  order  to  depofite  their  ova  they  retire  among  hay, 
dried  leaves,  and  other  fubftances  of  a iimilar  nature: 
from  thefe  retreats  their  larvae  ift'ue,  and  penetrate  rot- 
ten wood,  and  decayed  houfehold  furniture  f. 

The  ptinus  pe&inicornis  is  the  firft  fpccies  enumerated- 
in  the  fyftem  of  nature;  it  is  produced  from  a final! 
vvortn  that  lodges  in  the  rotten  parts  of  the  bark  of  trees, 
ivhere  it  makes  a deep  hole.  The  worm  is  there  trans» 

Vol.  HI.  3 A formed 


t Iijem,  gen.  4. 
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formed  into  a winged  infect,  which  has  obtained  its  name 
from  the  form  of  the  antennae,  being  pcftinated  on  one 
fide.  The  elytra  and  thorax  are  of  a deep  clay-coloured 
brown ; the  antennae  and  kgs  are  of  a paler  fhade  of  the 
fame  colour. 


ttlSTER. 


Genus  V. — Hijer, 


There  are  fix  fpecies  enumerated  under  this  genus,  all 
varying  in  fize,  but  uniformly  ot  a dark  colour  ; in  fome 
the  elytra  are  fttiated,  in  others  fpotted  ; while  fome  are 
fmooth  and  uniform  in  their  colour.  The  larva,  as  well 
as  the  winged  infefts  of  this  genus,  refide  moil  frequent, 
ly  in  the  dung  of  horfes  and  cows,  and  often  upon  fand. 
The  general  charadeis  in  which  they  all  refemble  each 
other,  are  drawn  from  the  fhape  of  the  antennas ; the  laT 
articulation  of  which  is  larger  than  the  others,  and  ter- 
minates in  a folid  knob  ; while  the  firlt  articulation  is 
compreflfed  and  incurvated.  The  mouth  is  forcipated  5 
the  head  drawn  back  within  the  body  ; and  the  tore-iegs 
are  dentated  *. 

Tile  hifter  unicolor  is  one  of  the  moll  beautiful  infedls 
belonging  to  this  tribe:  The  body  is  black,  polilbed, 
and  brilliant.  The  figure  of  the  animal  is  almoft  fquare  5 
the  thorax  large,  and  highly  poliihed,  having  a flight 
margin  that  bounds  its  circumference.  The  anterior  part 
is  formed  with  a Hope,  into  which  the  head  is  withdrawn, 
fo  completely,  that  it  is  only  perceptible  by  the  projec- 
tion of  the  maxillte.  J rom  this  fituation  of  the  head,  the 
infects  of  this  genus  often  feem  altogether  deprived  of 
that  part.  The  elytra  end  abruptly,  as  if  cut  away  by 
the  middle,  before  they  reach  the  whole  length  01  the 
abdomen : They  are  fmooth,  having  only  a few  Arise  ora 
the  outer  fide,  that  are  fcarcely  perceptible  f . 

4 Syftema  Nat.  ord.  I.  gen.  5-  t Genera  lnfedtoram- 
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Genus  VI ,—Gerinus* 


X HERE  are  only  two  Ipecies  belonging  to  this  family  of 
Infers;  the  Natator  and  the Americanus ; both  eafily  dif- 
tinguilhed  by  their  form,  as  well  as  their  manners-  The 
antennae  are  clavated,  ftiff,  and  fhorter  than  the  head: 
The  hinder  legs  are  alfo  Ihort,  flat,  and  very  broad. 
Thefe  animals  are  faid  to  have  four  eyes  *,  two  on  the 
upper  and  two  on  the  under  fide  of  the  head  ; they  ap- 
pear in  faft,  on  both  fides  of  the  head,  but  their  number 
is  only  two; 

The  gerinus  natator  has  an  Englifa  name,  being  known 
in  this  country  by  that  of  the  water-flea.  It  is  that  fmall 
animal  which  is  feen  defcribing  circles  on  the  furface  of  the 
water,  by  running  on  it  with  great  fwiftnefs.  When  an 
attempt  is  made  to  take  it,  it  plunges  below  and  eludes 
the  grafp.  Tire  larvae  are  faid  to  be  found  together 
with  thofe  of  the  dytifcus,  an  animal  confiderably 
larger. 

The  colour  of  the  water-flea  is  a refplendent  black, 
with  a ihade  of  brown:  Hie  elytra  are  adorned  with 
beautiful  ftiiae,  confiding  of  a number  of  points  fo  mi- 
nute, as  hardly  to  be  obferved  without  the  afliflance  of 
a microfcope.  On  the  hinder  part  of  the  margins  of 
Jie  elytra  are  feen,  by  the  fame  means,  fmall  protube- 
rances. 
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ranees,  born  upon  pedicles,  and  fo  deciduous,  that  the 
fmalleft  fridtion  fweeps  them  away  *.  The  feet  of  this 
infeft  are  of  a yellowilh  brown,  and  the  hinder  pair  fo 
fhort,  that  in  certain  pofitions  the  animal  feems  to  have 
but  two. 


f Bnrbut  Gcnsra  Infc&cnim. 
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Genus  VII. — Byrrhus. 


This  tribe  when  in  its  larva  ftate,  refembles  the  worms 
of  the  dermeftes ; like  them  alfo  they  are  extremely  vo- 
racious, and  are  but  too  well  known  to  thofe  who  are 
employed  in  collecting  the  fubjeds  of  natural  hiftory. 
Their  antennae,  when  they  arrive  at  the  winged  ftate, 
are  clavated,  terminating  in  a capitulum  or  knob  of  a 
folid  fubftance  and  oval  lhape. 

The  byrrhus  verbafci  of  Linnaus  is  of  this  genus, 
whofe  elytra  are  fo  thickly  fet  with  fmall  fcales,  that  the 
black  colour  of  them  is  no  where  to  be  feen.  Tbefe 
fcales  were  of  a white  colour  in  the  fubjeft  we  examin- 
ed, and  fo  arranged,  that  they  formed  three  undulating 
ftripes  acrofs  the  elytra  ; between  tbefe  ftripes  theie  were 
others  of  a fimilar  form,  but  of  a reddilh  brown.  The 
infeCt  is  fometimes  to  be  found  ftripped  of  this  fcaly  co- 
vering, which  fo  disfigures  it,  that  it  can  hardly  be  re* 
cognifed  for  the  fame  animal. 


SILPHAf 


Genus  VIII. — Silpla. 


The  infefts  belonging  to  this  clafs  are  very  voracious 
of  carrion,  upon  which  they  depofite  their  ova  in  vaft 
numbers.  Thirty-five  different  fpecies  of  this  fertile  race 
have  already  been  difcovered  ; and  it  is  probable  that  ma- 
ny have  hitherto  efcaped  all  notice  from  naturalifts.  The 
amennte  grow  gradually  thick  towards  their  extremeiies, 
the  elytra  are  marginated  ; the  head  is  prominent ; and 
the  thorax  flattened,  and  furrounded  with  a border. 

The  different  fpecies  of  filphse  vary  but  little  from  each 
other,  either  in  form  or  colour : In  Britain,  many  of 
them  are  feen  early  in  the  fpring,  under  the  loofe  bark 
of  trees.  The  filpha  vefpillo  is  one  of  the  mofl  remark- 
able of  this  genus,  from  which  it  differs  confiderably  in 
the  form  of  its  antennas.  They  have  at  their  extremity 
a reddifh  knob,  formed  by  four  imall  plates  ftrung 
through  the  middle,  one  upon  the  other ; the  laft  being 
thicker,  forms  a fmall  fliarp  pointed  knob.  The  head, 
thorax,  and  body  are  black,  charged  with  a few  hairs  of 
a yellowifh  hue.  The  thorax  is  of  a rounded  form,  mark- 
ed by  feveral  protuberances,  and  has  the  circumference 
terminated  by  a broad,  flat,  margin.  The  elytra  are 
fhort,  and  as  it  were,  cut  acrofs,  leaving  about  one  third 
of  the  body  uncovered.  Their  colour  is  black,  and  va« 
jiegated  with  two  yellow  tranfverfe  llripes. 
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Genus  IX. — Cajfidct . 


Jn  this  tribe  the  antenna:  are  nearly  filiform,  thickening 
a little  towards  their  extremities : The  elytra  have  a 
broad  margin,  and  the  head  is  entirely  concealed  under 
the  thorax,  which  is  flat,  and  forms  a kind  of  Ihield  to 
it  * ; a peculiarity  from  whence  this  genus  takes  its 
name. 

The  caflidae  that  are  found  in  Britain  have,  in  their 
larva  flate,  two  prongs  projecting  from  the  extremity  of 
the  abdomen,  with  which  they  form  a kind  of  umbrella 
of  their  own  excrements,  to  fhelter  them  from  the  fun 
and  rain.  When  the  umbrella  becomes  unfit  for  that 
purpofe,  it  exchanges  it  for  another,  which  is  fabricated 
of  the  fame  materials  f.  Thefe  infects,  which  in  their 
larva  date  tire  diftinguifhed  by  manners  as  difgufling  as 
thofe  of  the  Hottentots , are  afterwards  transformed  into 
the  mod  elegant  of  die  beetle  tribe.  Before  they  under- 
go their  Jaft  change,  they  call  the  dun  feveral  times  $ 
their  food  all  the  while  being  different  kinds  of  tliiftlcs, 
and  verticillated  plants. 

There  are  thirty-one  fpecies  of  the  caffidse  already  de- 
feribed  ; of  thefe  the  green  oval  fliaped  caflida  % is  the 
moft  remarkable  for  its  beauty.  Above,  the  elytra  are 
wholly  of  a green  colour,  variegated  with  fmall  ftriae,  and 
projecting  from  the  body  like  the  fliell  of  a tortoile ; un- 
derneath, the  body  is  entirely  black,  and  fupported  by- 
pale  coloured  feet ; It  inhabits  the  gardens  and  fields. 

* Syft.  Nat.  p.  574.  -j-  Reaumur,  Tome  III.  Mem.  vi;. 

J Rai  Inf.  p.  107. 
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Genus  X. — Coccimstla. 


TiiE  coccinellae  are  generally  diftinguilhed  by  fubclavat- 
ed  antennas ; the  palpi  are  alfo  club-formed,  the  laft  ar- 
ticulation being  Ihaped  fomewhat  like  a heart.  The 
body  is  hemifphcrical,  the  thorax  and  elytra  margined  *. 
They  are  the  molt  brilliant  infects  of  this  order  ; fomc 
fcarlet,  others  yellow,  pale  green ; and  tbele  fplendid  co- 
lours are  finely  variegated  with  fpots. 

When  the  females  of  this  tribe  have  been  impregnated, 
they  depofite  their  eggs  upon  the  leaves  of  trees  ; and 
from  them  there  are  produced  larvas  that  are  great  de- 
vourers  of  plant  lice.  Their  chryfalid  ftate  continues  for 
about  a fortnight,  when  they  are  feen  attached  to  a leaf 
bv  the  hinder  part;  their  bodies  bent  and  fwollen. 
Their  wings,  after  burftlng  the  covering,  foon  become 
hard,  and  change  from  their  pale  colour  to  the  red  or 
fcarlet,  according  to  the  particular  fpecies.  Thefe  infe£ts 
are  hardly  ever  capable  of  flight ; their  motions  appear 
rather  like  jumping  than  flying. 

Tiie  lady-bird  of  the  Englijb  is  a be'autiful  fpecies  be-« 
longing  to  the  tribe  of  coccinellie  ; the  elytra  are  red, 
bordering  upon  yellow;  and  adorned  with  two  black 
fpots,  one  on  the  middle  of  each.  The  colour  ot  the, 
tinder  parts  is  black.  This  fpecies  is  found  on  the  leaves 
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of  trees ; and  in  its  larva  date  is  a devourer  of  plant 
lice  *.  The  different  fpecies  of  thefe  animals  are  known 
principally  by  their  colour,  and  the  number  of  fpots  with 
which  their  wings  are  adorned.  Linnaus  has  enumerate 
ed  no  lefs  than  forty-nine  kinds. 

* Vide  Rai  Inf,  p.  86, 


CHRYSOMEI,A. 


379 


Genus  XI  ,—Chryfomela. 


From  the  variety  of  different  colours  with  which  the 
infefls  of  this  tribe  are  adorned,  they  have  been  called 
chryfomel t.  There  are  no  lefs  than  an  hundred  and 
twenty-two  different  fpeeies  defcribed  by  naturalifts,  di- 
ftinguifhable  by  their  fixe,  colour,  and  manners..  Ihey 
all  agree,  however,  in  having  the  antennae  momhform, 
and  increafing  in  thicknefs  towards  the  ends : Neither  the 

thorax  nor  elytra  are  margined  *. 

The  chryfomelae  are  to  be  found  almoft  every  where ; 
fome  frequent  the  open  fields ; ethers  the  woods,  and 
many  the  gardens.  Their  larva  prey  upon  the  leaves  of 
trees,  rejefting  the  fibrous  parts ; fome  of  them  deftroy 
the  -rafs  while  in  that  ftate  i and  there  is  in  Sweden  a 
particular  fpeeies,  faid  to  be  guilty  of  very  extenfive  de- 
predations on  the  pafture  grounds.  This  infeft,  when  it 
has  reached  its  winged  ftate,  is  of  a fine  gloffy  green, 
mixed  with  a {hade  of  blue  ; the  whole  diffeminated  with 
a number  of  fmall  fpots,  which  form  irregular  ftrise  f. 

Chryfomela  fanguinolenta,  has  the  elytra  of  a deep 
black,  interfperfed  with  fmall  fpots,  which  gives  them 
the  appearance  of  fhagreen : Their  margins,  and  the 
wings  which  they  cover,  are  marked  all  along  with  a 
broad  band  of  light  red,  which  refembles  ftreams  of 
blood:  the  belly,  thorax,  and  head,  are  of  a blue  colour. 

o B a Chryfomela 


* S^ft.  Nat.  p.  j86. 


f Bartmt,  p.  40* 
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Chryfomela  cruciata  f.  This  Angular  fpccies  has  tha 
elytra  yellow,  and  marked  with  two  black  lines,  re  fern - 
bling  a crofs  ; the  head  of  a dark  blue,  the  thorax  brown, 
narrow,  and  cylindrical.  This  fpccies  is  frequent  at 
Hamburg,  where  it  devours  the  afparagus,  and  is  fuppof- 
ed  by  the  gardeners  to  have  been  tranfported  from  RuJJia 
along  with  that  plant 

f Frifch,  p.  zj.  } Regne  Anijnale,  p.  5t(j, 
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Genus’  XII — Hifpa, 


Only  two  fpecies  of  thefe  infefts  are  found  in  Em  ope  | 
two  others  are  enumerated  by  Linn&us,  which  are  not 
indigenous  in  this  quarter  of  the  globe.  They  have  the 
antennae  formed  like  fpindles,  growing  gradually  thicket 
from  each  extremity  to  the  middle  : their  infertion  is  be- 
tween the  eyes  ; the  thorax  and  elytra  of  this  tribe  form 
their  mod  diftinguilhing  charafler ; both  bein^  cpvered 
with  protuberances  like  fpines  *. 

The  hifpa  atra  is  of  a deep  black  ; the  upper  part  of 
the  body  entirely  covered  with  llrong  fpines,  fomewhat 
like  the  fliell  of  a chefnut ; the  elytra  arc  alfo  fet  thick, 
with  fmall  vibrifca-,  which  makes  this  very  fmall  infefi; 
prove  a hedgehog  in  miniature  f. 

• Svft.  Nat.  p.  603.  f Barbut,  p.  43> 
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Genus  XIII. — Bruchus. 


T his  family  of  infects  is  fuperior  in  fize  to  the  Iaft,  and 
more  diverfified  : It  contains  feven  fpecies,  having  club- 
formed  antennte  ; four  palpi  placed  at  the  extremity  of  a 
Abort  roftrum  *. 

The  bruchus  of  the  pea  bloffom  frequents  that  flower  ; 
is  covered  with  a£h-coloured  down,  forming  cloudy  fpots 
upon  the  thorax  and  elytra  ; the  latter  are  fo  Ihort,  that 
they  leave  a great  part  of  the  abdomen  expofed,  and 
thickly  covered  with  longitudinal  ftreaks. 

• Syftema  Nat.  p.  6o^t 
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GENtJs  XIV. — Cur  cull  6. 


These  infect  arc  in  fome  parts  called  wcefils:  Near  afi 
hundred  different  kinds  are  enumerated  in  the  Syftem  of 
Nature,  a fifth  part  of  which  are  found  in  Scotland. 
The  antennae  are  fubclavated,  and  fituated  in  a projected 
roftrum,  of  a horny  fubftance. 

As  fome  of  the  birds  who  are  fupported  by  the  fruits 
of  man’s  induftry  repay  their  benefa&ors  with  a fong,  fo 
the  infeflts  of  this  genus  make  fome  compenfation  for  the 
ravages  they  commit,’  by  the  enchanting  richnefs  and  va- 
riety of  their  colours.  Upon  them  nature  feems  to  have 
profufely  lavilhed  the  moft  refulgent  and  vivid  tints 
which  dazzle  the  eye.  Often,  however,  the  curculiones 
peculiar  to  our  country  are  fo  diminutive  in  fize,  that  we 
are  only  admitted  to  furvey  their  beauties  by  means  of 

the  microfcope.  *, 

In  their  larva  ftate,  the  animals  of  this  genus  ar<*  nei- 
ther fo  inoffenfive  nor  fo  beautiful,  as  to  entitle  them  to 
the  favour  of  man.  They  penetrate  into  the  grains  of 
corn,  while  yet  of  fmall  fize,  and  in  proportion  as  they 
grow,  they  increafe  the  boundaries  of  their  habitation, 
by  eating  out  the  heart  of  the  grain.  As  the  number  of 
thefe  infects  is  great,  the  mifchicf  they  occaiion  in  grana- 
ries and  corn  lofts  is  often  very  confiderable.  After  lying 
for  fome  time,  the  grain  which  they  frequent  is  entirely 
confumed  to  the  hulks  ; and  however  found  it  may  ex- 
ternally 


$0%  CURCULro* 

ternally  appear,  it  is  no  fooner  espofed  to  the  wind,  that* 
it  blows  before  it  like  chaff. 

It  is  with  the  huffs  of  grainj  after  they  have  ate  the 
fubftance,  that  thefe  animals  are  transformed  into  chry- 
falids  ; and  when  ready  to  come  forth  winged,  they  per- 
forate their  manfion,  to  make  room  for  their  el'cape. 
Beans,  peafe,  oats,  and  other  kinds  of  grain,  afford  food 
and  a retreat  to  this  tribe  ; many  of  which  alfo  perforate 
plants,  and  dwell  in  the  interior  parts ; fome  of  them 
mine  into  the  leaves  of  trees,  devouring  the  parenchyma 
that  lies  between  the  outward  pellicules. 

T!ie  green  curculio  *.  This  fpecies  is  of  a bluiili 
green,  Alining  with  a fine  refplendent  fliade  of  gold,  like 
the  neck  of  a pigeon  : The  head,  thorax,  abdomen,  and  . 
feet,  are  all  of  this  beautiful  colour ; the  antennae  arc: 
black,  having  the  laft  articulation  longer  than  the  reft. 


* Pelivert.  Gaza,  p.  77. 
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Genus  XV. — 'Attelalus. 


T His  tribe  very  much  refembles  the  laft,  but  is  inferior 
in  fize  and  beauty  : The  animals  which  compofe  it  have 
the  head  inclined,  and  gradually  tapering  towards  the 
thorax ; the  antennae  increafe  in  thicknefs  as  they  ap- 
proach the  extremity  *. 

Attelabus  curculionoides  has  obtained  its  name  from  its 
fefembling  the  curculio  ; the  antennae  are  (hort,  fixed  on 
the  point  of  the  head,  which  is  of  a triangular  fliape9 
having  the  fbarp  angle  joined  to  the  thorax ; the  head, 
part  of  the  thorax,  and  belly,  are  black ; the  reft  of  the 
infecl  is  of  a fine  red. 
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Genus  XV  I. — Ceramhyx.  ithe  Capricorn. 


T HE  tribe  of  capricorn  beetles  owe  their  original  to 
larva:  refembling  foft  {lender  worms,  whofe  heads  are 
fcaly,  and  who  are  provided  with  fix  hard  legs.  Thefe 
larvae,  which  produce  a race  of  the  moil  beautiful  infedts, 
are  in  general  white,  and  are  found  in  the  inner  part  of 
trees,  which  they  perforate  for  a double  purpofe,  that  of 
obtaining  food  and  a retreat,  while  transformed  into 
chryfalids.  It  is  from  thefe  cavities  that  the  winged 
capricorn  is  feen  ill'uing,  as  foon.  as  it  has  completed  its 
]aft  change ; and  in  this  a£t  it  is  ealily  caught.  Many 
of  thefe  infers  emit  a ftrong  finell,  which  is  felt  at  a 
confiderable  diftance  ; and  when  laid  hold  of,  they  utter 
a cry,  occafioned,  as  is  fuppofed,  by  the  friction  of  the 
thorax  and  abdomen. 

Cerambyx  viridi-cserulefcens  *,  This  fpecies  is  green, 
with  a mixture  of  azure  blue  ; the  antennae  are  as  long 
as  the  body ; each  fide  of  the  thorax  is  furniflied  with  a 
fharp  protuberance  ; the  wings  are  black,  and  the  feet  of 
a refplendent  blue.  It  frequents  the  leaves  of  the  wil- 
low, and,  when  approached,  emits  an  agreeable  flavour, 
like  that  of  the  rote  f. 


* Fauna  Sweden  & Lifter,  p.  384. 


f Rcgne  Aniaiale,  p,  35. 
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Genus  XVII .—Leptura.  The  Wood  Beetle. 


T H e antennas  of  thefe  infefts  are  fetaceous  ; the  e.ytra 
diminifli  in  breadth  towards  their  extremity  ; and  the 
thorax  is  round  and  (lender.  The  larvae  of  the  wood 
beetles  are  found,  like  thofe  of  the  laft  genus,  in  the  per- 
forated trunks  of  trees,  and,  like  them,  they  devour  the 
pulverifed  wood  when  digging  their  retreat. 

Jjeptura  arcuata.  This  is  one  of  the  mod  beautiful  of 
infects  ; when  viewed  with  a microfcope,  it  appears  like 
velvet  inlaid  with  precious  (tones  ; and  if  expofed  to  the 
rays  of  the  fun,  it  Urines  with  infinite  fplendour.  The 
ground  colour  of, this  animal  is  a velvety  black;  the 
elytra  are  variegated  with  tranfverfe  bars  of  a bright 
flame  colour,  formed  by  ftreaks  of  down,  of  a refulgent 
J’ellow  *. 


3 C a 


* Barbut,  p.  57. 
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Genus  XVIII.. — Necydalis.  d’he  Carrion  Eater. 


Of  this  genus  there  are  eleven  fpecies,  which  have  ob- 
tained their  Englijh  name  from  their  fuppofed  predilec- 
tion for  carrion.  In  their  winged  ftate,  they  generally 
frequent  the  woods ; their  residence  and  habits,  while 
larvae,  are  wholly  unknown.  The  generic  chara&ers  of 
thei'e  infers  are,  the  fetaceous  form  of  the  antenna,  and 
the  (hape  of  the  elytra,  which  are  either  fhorter  or  nar- 
rower than  the  abdomen  f. 

The  firft  infeft  of  this  family  enumerated  by  the 
Sived:Jh  naturalifl  is  the  larger  carrion  eater,  which  is 
diitinguifhed  by  its  large  and  prominent  eyes  : The  an- 
tennas are  railed  upright  as  far  as  the  firft  articulation, 
after  which  they  are  bent,  and  turned  afide.  In  fome  in- 
dividuals, the  thorax  is  black,  in  others  yellow  ; the  ely- 
tra are  generally  black,  lighter  towards  the  middle, 
which  contains  a lemon-coloured  fpot. 


f Syftema  Nat.  p.  $41, 
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Genus  XIX. — Lampyru.  The  Fire  Fly. 


These  infe&s  are  characterised  by  filiform  antennae, 
flexible  elytra,  a round  flattened  thorax,  furrounding  and 
concealing  the  head ; the  females  are,  in  melt  fpecies, 
without  wings  J.  It  is  the  female  of  one  fpecies  of  thefe 
infe&s  that  is  in  this  country  termed  the  glow-worm, 
from  that  phofphorefcent  light  which  it  emits  during 
night.  Two  or  three  of  thefe  animals  inclofed  in  a glafs 
vafe,  will  give  a light  fufficient  to  enable  a perfon  to  read 
in  the  darkefl.  night. 

This  lingular  phenomenon  is  obferved  moft  frequently 
in  the  month  of  June,  when  the  animal  is  in  motion. 
The  female  can  withdraw  or  difplay  this  light  at  plea- 
fure,  by  contracting  or  unfolding  her  body  ; her  purpofe 
in  (hewing  it  is  faid  to  be  in  order  to  attract  the  male. 
When  crulhed  with  the  hand,  this  luminous  fubltance  of 
the  glow-worm  adheres  to  it,  and  continues  to  fliine  till 
ft  is  dried  up. 

The  noftiluca,  or  glow-worm,  in  its  ir.feCt  form,  pof- 
feffes  elytra,  and  wings  under  them,  longer  than  the  body- 
The  head  and  antenna;  are  black  ; the  former  entirely 
concealed  by  the  broad  plate  of  the  thorax.  The  four 
ring?  of  the  abdomen,  which  emit  the  light,  are  in 
the  male  not  fo  bright  as  thofe  of  the  female,  and  are 
nearly  dellitute  of  that  luminating  quality  which  renders 
her  fo  remarkable  %. 


t Syft.  Nat.  p.  643. 


| Barbut,  p.  6a. 
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Ganteaeus.  * 


Genus  XX. — Cantharis » 


The  infefls  of  this  famity  are  numerous,  and  diftinguifh- 
ed  into  twenty-feven  different  kinds.  From  the  fimilari- 
ty  of  the  name,  fome  have  fuppofed  them  the  fame  with 
the  cantharides  Imported  from  Spain,  whofe  virtues  are 
fo  well  known  in  medicine  ; that  infedt,  however,  belongs 
to  a different  genus.  The  cantharis  frequents  flowers  ; 
its  larva  refembles  that  of  the  cerambyx  already  de- 
fdribed. 

All  the  infers  of  this  tribe  have  fetaceous  antenna;, 
the  elytra  flexible,  and  the  thorax  margined,  and  fhorter 
than  the  head.  Like  the  preceding  genus,  they  have  pa- 
pillse  upon  the  fides  of  the  abdomen. 

Cantharides  tenes-viridis  f.  This  infedt  is  of  a kind  of 
brafs  green  ; on  each  fide  of  the  thorax  is  a fmall  nipple, 
of  a faffron-colour,  with  three  tips.  The  thorax  and. 
elytra  are  of  a deep  green,  the  latter  terminating  in  a red 
foot.  Beneath,  the  infedt  is  of  the  colour  of  brafs,  and 
red  under  the  wings  |. 


f Rai  Inf.  p.  ioi. 


f Rcgne  Animale,  p.  6g, 
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Genus  XXI .—Elaler.  The  Skipper. 


The  infefts  of  this  genus  are  diftinguifhed  by  fetaceou3 
antenme,  but  more  particularly  by  an  elaftic  fpine  which 
fprings  from  the  under  fide  of  the  thorax,  near  the  ex- 
tremity. By  means  of  this  fpring,  thefe  animals,  when 
turned  upon  the  back,  are  capable  of  jumping  into  the 
sir,  and  recovering  their  pofition. 

In  the  ftate  of  larvae,  the  infects  of  this  genus  inhabit 
the  trunks  of  decayed  trees,  and  are  there  metamorphof- 
ed  into  the  winged  form.  Their  relidence  is  then  chang- 
ed, and  they  are  feen  in  various  haunts,  flowers,  thickets, 
of  open  fields. 

The  chefnut-coloured  elater  f.  This  infeft  is  found 
both  in  the  corn  and  pafture  fields.  The  antennae  are 
branchy,  and  the  tips  of  the  elytra  black  ; the  reft  of  a 
pale  flefh- colour  ; the  thorax  is  covered  with  a fine  afft- 
coloured  down  t- 

t Lifter  Loqu.  p.  387.  f Regne  Animate,  p.  64, 
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Genus  XXII. — Cicindela.  The  Sparklet". 


X HE  porre&ed  jaws  afford  an  eafy  mark  to  difcriminate 
the  infers  of  this  genus ; they  are  both  armed  with 
teeth  ; the  eyes  of  thefe  animals  form  another  ftriking 
peculiarity,  being  Angularly  prominent ; the  thorax  is 
round,  and  margined  f. 

Cicindela  campeflris.  This  infe£l  is  one  of  the  moll 
beautiful  which  this  country  affords.  The  whole  upper 
parts  of  the  body  are  green,  tinged  with  blue  ; under- 
neath is  a mixture  of  yellow,  red,  and  copper.  The  ely- 
tra are  delicately  marked,  each  with  fmall  white  fpots. 
The  infect,  and  its  larvae,  are  found  in  fandy  dry  fixa- 
tions ; the  latter  refemble  foft  whitifh  worms,  and  immerge 
themfelves  into  a perpendicular  hole  in  the  fand,  with 
the  head  at  the  bottom,  ready  to  catch  the  infefts  that 
fall  into  it.  Thefe  animals  are  all  rapacious,  devouring 
whatever  they  can  overcome  +. 

f Syftema  Nat.  p.  677.  f Barbut,  p,  70, 
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Genus  XXIII. — Buprejlis.  The  Cow-lurner. 


These  animals,  both  in  their  external  figure  and  man- 
ners, nearly  telemble  the  fkippers  already  defcribed ; 
their  colours,  however,  are  far  more  refplendentj  and, 
when  viewed  with  a microscope,  their  effulgence  dazzles 
the  eye.  From  this  circumftance,  they  have  obtained  in 
France,  where  they  are  more  numerous  than  in  this 
country,  the  name  of  Richards. 

The  chara&ers  of  this  genus  are,  fetaceous  antennae ; 
the  head  drawn  back  within  the  thorax  ; the  mouth  arm- 
ed with  jaws,  and  furnifhed  with  palpi. 

Bupreftis  guttata.':  This  elegant  fpecies  is  found  on 
fandy  ground,  below  timber  that  hat.s  begun  to  rot.  Its 
head  enters  within  the  thorax,  and  the  elytra  are  fur- 
rowed, and  adorned  each  with  four  or  five  fpots  of  a 
bright  yellow  ; the  upper  fide  of  the  abdomen  is  blue  *. 
The  larvae  of  this  and  the  other  fpecies  belonging  to  thj-s 
tribe  are  unknown. 

Vol.  III.  3 D 
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THE  DIVER, 


Genus  XXIV — Dytifcus.  The  Diver, 


1 His  genus  comprehends  twenty-three  fpecies  of  aquatic 
infects,  tnofUy  of  a very  large  fize  ; they  are  diftinguifli- 
ed  by  the  antennre,  which  are  either  fetaceous,  or  ter- 
minated by  a perfoliated  knob  ; the  hind  legs  are  armed 
with  claws,  and  furniihed  with  vibriffi,  that  enable  the 
infedl  to  fwim  *. 

The  divers  have  obtained  their  name  from  the  fudden 
efcape  they  make  from  danger,  by  plunging  into  water. 
By  day,  they  frequent  the  flagnated  pools,  from  whence 
they  iltue  in  the  evening,  to  make  excurilons  on  the 
wing.  The  males  have  furrowed  elytra,  while  thofe  of 
the  females  are  plain.  The  latter,  when  impregnated, 
depofits  her  eggs  in  the  water,  wrapped  up  in  aiilky  cod, 
of  a texture  fufficiently  ftrong  to  protedt  them  from  pre- 
datory infects,  efpecially  thofe  of  their  own  kind,  which 
are  mutually  rapacious.  Their  larvre  are  worms  confut- 
ing of  eleven  fegments,  diftinguilhable  by  the  largenefs 
of  their  heads,  and  by  four  filifwm  antennae ; they  de- 
vour other  water  infedts,  and  even  each  other.  When 
arrived  at  their  winged  ftate,  their  bodies  are  protedted 
by  a hard  fcaly  coat  of  mail : If  caught  unguardedly, 
they  ate  in  that  ftate  capable  of  giving  a fevere  bite,  as 
well  as  of  wounding  the  hand  with  a fharp  fpine. 

Dyticu?' 


5 Syftema  Nat.  j>.  664, 
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Dyticus  piceus.  This  is  one  of  the  largeft  of  the  tribe  ; 
all  over  of  fliining  black  ; the  antennae  are  of  the  fhape 
of  clubs,  and  perfoliated.  Their  colour,  and  that  of  the 
four  palpi,  is  brown  ; the  head  of  this  iufeft  is  flattened? 
and  furniftied  with  a pair  of  formidable  jaws. 


3 D a 
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THE  GROUND  BEETLE, 


Genus  XXV. — Carabus.  Ihe  Ground  Beetles 


In  this  family,  which  contains  no  lefs  than  forty- three 
fpecies,  are  found  fome  of  the  larged  of  the  Briti/h  in- 
fedts.  They  are  cha  aClerifed  by  fetaceous  antennas,  and 
by  the  ihape  of  the  thorax,  which  refembles  a heart ; the 
point  cut  off  and  margined.  The  tfytra  are  likewife 
furrounded  with  a margin  *. 

In  their  winged  ftate,  the  heads  of  thefe  animals  are 
prominent ; their  mouths,  like  thofe  of  the  preceding  ge- 
nus, are  armed  with  jaws,  and  four  palpi.  Their  eggs 
are  depofited  under  ground,  or  in  decayed  trees,  where 
the  larvae  refide  till  they  are  metamorphofed.  It  is  du- 
ring their  caterpillar  ftate,  that  they  are  prejudicial  to 
gardens,  and  hence  have  beeu  ironically  called  gar- 
deners by  the  French  It  is  not,  however,  vegetable 
productions  alone  that  they  devour  : They  are  the 
1 greateft  tyrants  to  other  infects,  and  deftroy  indiferimi- 
nately,  as  many  as  their  ftrength  enables  them  to  over- 
come. 

Carabus  violaceus  This  fpccies  is  of  an  oblong 
fnape ; the  colour  a dark  violet  : The  edges  of  the  tho- 
rax and  elytra,  are  violet  with  a fhade  of  purple.  The 
latter  have  neither  dots  nor  ftreaks,  but  are  marked  with 
ftrong  longitudinal  wrinkles.  It  is  found  among  rottear 
wood. 

* Sytlcma  Nat.  p.  668.  t Regne  Animate,  p.  44, 

^ Rai  Inf.  p.  g6.  a.  1. 
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Genus  XXVT. — 'Tenebrio.  The  Darkling. 


X* hese  infefts  are  common]/  of  a dark  fombre  colour  i 
Some  have  wings  under  their  elytra,  while  others  are  apte- 
rous;  and  from  this  circurcftance,  they  have  been  divided  by 
naturalifts  into  two  fedions,  containing  together  thirty- 
three  different  fpecies.  The  larvte  of  fome  fpecies  refide 
among  rotten  flicks,  or  rubbifli ; thofe  of  others  take  up 
their  abode  among  flour,  and  different  kinds  of  food. 
After  they  have  become  perfect  infects,  they  enter  houies 
and  devour  every  fort  of  provifion.  Their  principal  re- 
fort is  to  damp  cellars,  where  putrid  air  and  darknefs  at- 
tra£l  them.  It  is  from  their  precipitately  avoiding  light, 
as  well  as  their  gloomy  appearance,  that  they  derive 
their  generic  name. 

Tenebrio  Mortifager  *.  This  fable  animal  is  found 
among  rubbilb  and  dung  ill  gardens  ; when  it  enters 
houfes,  as  is  frequently  the  cafe,  the  credulous  believe 
it  the  certain  forerunner  of  death.  It  is  entirely  of  a 
deep  black,  without  the  leafi.  luflre  s The  antennse  are 
long  ; the  thorax  margined  ; and  the  elytra  wrinkled. 
This,  as  well  as  fome  other  fpecies,  is  remarkable  for 
emitting  a fetid  fmell  f. 

t Tenebrio  pri«\ns  Voyage  d'Alandc.  f Charleton  exercit,  p>  4?, 
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THE  BLOSSOM  EATER. 


Genus  XX. VII. — Meloe.  The  Blojfom  Eaten 


In  the  firft  edition  of  the  Syftem  of  Nature,  there  were 
only  one  fpecies  of  this  genus  taken  notice  of;  in  the 
later  improvements  of  that  celebrat  d work,  there  are 
fixteen  kinds  of  thefe  animals  enumerated  ; while,  per- 
haps, a kill  greater  number  remains  to  engage  the  re- 
fearches  of  future  hillorians.  This  Angular  tribe,  con- 
tains in  it  the  genuine  cantharis,  or  bliftering  fly,  and  is 
diftinguifhed  by  having  moniliform  antennas,  with  the 
laft  articulation  of  an  oval  flrape.  In  all  thefe  in  lefts  the 
head  is  inflefted  and  gibbous ; the  thorax  round  ; and  the 
elytra  flexible  *, 

The  infefts  of  this  genus  are  either  winged  or  apte- 
rous ; in  the  former,  the  elytra  are  fliort,  extending  a- 
bout  half  the  length  of  the  abdomen  : Tn  the  latter,  thefe 
parts  reach  the  whole  length  of  the  body,  and  conceal 
under  them  two  {lender  wings  : In  all  of  them  the  anten- 
na refemble  a necklace,  compofed  of  a number  of  fmall 
rings ; thofe  of  the  middle  larger  than  thole  near  either 
' extremity. 

Meloe  prolcarabeeus  f.  This  infeft  is  foft  to  the  touch, 
and  of  a deep  black,  with  a flight  {hade  of  purple  towards 
the  under  part  of  the  body.  The  ieet  and  the  antennae 

are. 

* Syftcma  Nat.  p.  I Moaffct  Edit.  lat.  16a. 
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are  of  a violet  hue.  The  elytra  are  coriaceous,  and  feem. 
as  if  cut  through  obliquely  from  the  inner  to  the  exterior 
edges,  being  thicker  at  their  future  than  at  the  fides.  Some 
naturalifts  have  termed  this  fpecies  the  un&uous  cantharis, 
from  that  fat,  oily,  and  fragrant  fubftance,  which  exfudes 
from  the  body  *.  This  oleaginous  matter  enters  into  the 
compofition  of  lalve  for  plague-fores;  and  is  deemed  an 
excellent  antidote  againll  the  poifon  of  the  fcorpion’S 
iting. 

Meloe  veficatorius.  This  is  the  fpecies  fo  frequently 
rsfed  in  pharmacy ; an  infect  to  which  man  is  perhaps 
more  deeply  indebted,  than  to  any  individual  belonging 
to  this  clafs  of  beings.  The  bliftering  cantharis  is  about 
nine  lines  in  length  ; {he  colour  a refulgent  green,  mix- 
ed with  azure.  In  the  fouthern  parts  of  Europe  it  mul- 
tiplies exceedingly ; fome  of  the  provinces  of  Spain  an- 
nually receive  a large  fum  for  thofe  they  export  to  the 
reft  of  Europe.  They  are  there  feen  flying  in  vaft 
fvtarms,  and  alighting  upon  trees  and  (limbs,  wbofe  leaves 
they  devour.  They  are  faid  to  prefer  the  afli  leaf  to  that 
of  any  ttee  in  the  foreit ; but  whatever  leaves  they  de- 
vour, they  are  uniformly  accompanied  with  a heavy 
naufeous  fmell,  like  that  of  mice,  and  thence  their  haunts 
are  difcovered  by  thofe  who  go  in  quell  of  them. 

In  their  humid  and  living  Hate,  the  odour  exhaled 
from  thefe  infects  is  fo  corrolive  and  irritating,  that  the 
gathering  them  is  attended  with  danger.  In  that  occu- 
pation, the  labourers,  who  imprudently  colled!  them  in 
the  heat  of  the  day,  and  with  their  hands  uncovered,  are 
frequently  feized  with  a violent  heat  of  urine,  and  void- 
ing of  blood.  The  fame  accidents  befal  thofe  who  un- 
warily flecp  under  the  trees  they  frequent. 

Thf 
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SHE  BLOSSOM  EATER. 


The  female  cantharidis  feems  to  feel  the  accefs  of  amo- 
rons  defire  in  a more  violent  degree  than  the  male : It  is 
fhe  that  courts  the  male ; and  in  the  great  aft  of  fecun- 
dation, it  is  fhe  that  occupies  that  place,  to  which  in 
moil  animals  nature  direfts  the  other  lex.  After  im- 
pregnation, fhe  depofits  her  eggs  in  the  ground,  where 
they  remain  till  they  have  undergone  the  various  chan- 
ges  that  are  to  bring  them  forth  winged  cantharides. 

When  collected  and  dried,  thefe  infefts  become  fo 
light,  that  fifty  of  them  hardly  weigh  a dram  : it  is  in 
that  ftate  they  are  grinded  down  into  the  well  known 
powder,  which  conftitutes  the  bafis  of  the  common  blif- 
tering  plaifter.  Of  the  other  purpofes  to  which  they  have 
been  applied,  ignorance  is  perhaps  better  than  informa- 
tion; and  wc  freely  refign  to  the  annalifts  of  diffipation, 
the  talk  of  recording  thofe  vain  attempts  in  which  they 
have  been  employed  by  the  enervated  dtbaucher  to  re- 
ftore  his  virility.  The  enterprifes  of  love,  like  the  fa- 
tigues of  war,  require  certain  intervals  of  reft  and  tran - 
quillity,  without  which  neither  the  lover  nor  the  foldier 
can  take  the  field  without  hazarding  his  reputation  *. 

* Mijitat  ompis  a mans,  ct  haj>et  fua  caftra  cupido,  Ovip. 
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Genus  XXVIII- — Mordella.  'The  Nibhler. 


'X'his  genus  has  the  'antennae  filiform,  and  ferrated ; the 
head  bent  under  the  neck  ; the  palpi  clubbed,  and  oblique- 
ly truncated.  The  elytra  are  curvated,  or  doping  down 
towards  the  tad  , and  a broad  lamina  is  feated  at  the  bafe 
of  the  abdomen  before  the  thighs  * . There  are  only  fix 
fpecies  of  the  mordella  known  to  naturalifts ; of  thefe 
the  mordella  aculeata  is  quite  black  and  fmootli.  The 
abdomen  terminates  in  a fharp  point,  and  extends  a con- 
fiderable  length  beyond  the  tips  of  the  elytra. 

The  yellow  mordella  is  ofa  fmallfixe,  and  of  adavkfhade 
of  that  colour.  The  elytra  bend  downwards  at  the  ex- 
tremity, where  they  aflame  a ferruginous  colour : The 
point  of  the  abdomen,  which  extends  beyond  them,  is  of 
an  obfctire  black. 


Vot.  III.  3 E 
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Genus  XXIX. — Staphylinus. 


TT HE  antenme  of  this  Angular  tribe  are  moniliform  : The 
elytra,  by  which  they  are  readily  dtftinguifiied,  feem  as  if 
cut  through  by  the  middle,  and  do  not  extend  half  the 
length  of  the  abdomen.  Under  thefe  cafes  the  wings  are 
folded  up,  and  concealed.  The  extremity  of  the  abdo- 
men is  unarmed,  but  provided  with  two  oblong  veficles 
which  the  infect  can  fhoot  out  or  rerradt,  at  pleafure. 

The  llaphylini  are  fometimes  fcen  upon  flowers  ; but 
their  principal  rel’ort  is  to  the  dung  of  cows.  All  of 
them  when  touched  turn  up  the  tail,  as  if  with  an  inten- 
tion to  fling.  They  are,  however,  unprovided  with  that 
inftrument,  but  bite  feverely  with  their  jaws  when  laid 
hold  of.  In  their  larva  Hate,  thefe  infects  fo  much  re- 
ferable the  perfect  animal,  that  they  cannot  ealily  be  di- 
ftinguilbed  *.  - 

Staphylinus  maxillofus,  is  the  larged  Britijh  infect  of 
this  genus.  The  jaws,  from  which  it  obtains  its  Linnxan 
name,  are  fharp,  hard,  and  rather  longer  than  the  head. 
The  whole  infect,  both  above  and  below,  is  of  a deep 
black : The  elytra  do  not  cover  more  than  one  third  of 
the  abdomen,  which  appears  beyond  them,  rough  and 
hairy.  The  legs  are  long  ; each  of  the  tarfi  is  provided 
with  a tuft  of  hair  refembling  a brufh  This  and  the 
other  fpecies  can  fly  by  means  of  large  wings,  which  un- 
fold from  under  the  elytra  f . 

* Barlwt,  p.  9J.  f Rai  Inf.  p.  109.  n,  1, 
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Genus  XXX — Forficula.  eFhe  Earwig . 


This  genus  contains  fome  fpecies  of  infers  that  are 
univerfally  known.  Their  common  charafters  are  feta- 
ceous  antennae  ; elytra  fhorter  than  the  abdomen ; wings 
folded  up  and  covered  by  the  elytra ; and  a forceps,  by 
which  the  extremity  is  armed  *. 

Forficula  auricularia.  This  infed  is  feen  every  where; 
it  even  enters  our  inmoft  apartments.  The  body  is  of  a 
yellow  colour,  inclining  to  brown ; dark  above,  and 
lighter  underneath.  The  forceps  with  which  the  ear* 
wig  is  provided,  procured  the  generic  name  forficula  to 
this  tribe.  The  formidable  name  of  earwig  has  arifen 
from  a notion,  that  thefe  infers  entered  into  the  ears  of 
people  while  afleep,  and  from  thence  penetrated  into  the 
bram,  where  they  occafioned  much  pain  ; often  madnefs 
and  death  : The  French  appellation,  which  fignifies  the 
Ear-piercer,  urges  this  accufation  in  (till  plainer  terms. 

The  Imalleft  acquaintance  with  the  Itrufture  of  the 
human  ear,  will  eauly  prove  the  fallacy  of  thefe  fufpicions, 
which  have  in  all  probability  often  coft  this  animal  its 
life.  It,  however,  deftroys  flowers  ; and  wherever  fi uit 
has  been  wounded  byftronger  ini'e&s,  the  earwig  general- 
ly attends  for  a fecond  feaft. 

All  thefe  animals  after  fecundation  lay  eggs,  from. 
Which  caterpillars  are  produced,  that  differ  but  little 
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from  the  perfeft  infeft.  It  is  amazing  in  how  little  room  the 
long  wings  of  thefe  animals  are  packed  before  they  burll 
from  their  chryfalid  Hate  ; and  even  after  they  are  pro- 
truded, the  animal,  by  means  of  the  joints  and  mufcles 
with  which  they  are  furniflied,  folds  them  up  under  the 
elytra,  that  you  would  imagine  it  altogether  deprived  of 
thefe  inftruments  *. 

The  life  of  the  earwig,  after  it  enters  upon  its  winged 
Hate,  lafts  but  a few  days ; each  fex  is  then  conftantly 
in  purfuit  of  the  other,  and  that  lliort  exillence  feems 
chiefly  employed  in  the  bufinefs  of  procreation  : After  ha- 
ving  provided  for  pollerity,  the  parent  animal  dries  up, 
and  dies  to  all  appearance  confumptive  f. 


* .Swammerdam,  p.  1 14, 


f Goidfmitjh,  p,  358, 


Section  I. 


Order  II — Hcmptera. 


We  are  now  come  to  the  order  of  hemipterous  infe&s, 
Which  comprehends  the  different  kinds  of  locufts  and 
grafhoppers,  and,  in  general,  all  thofe  animals  whofe  an- 
tennae are  fetaceous,  and  heads  inflected,  Their  elytra 
and  wings  are  extended,  fmooth,  and  femicoriaceous ; 
being  of  a fubftance  fomewhat  like  -vellum.  The  thorax 
is  horizontally  flattened,  of  an  orbicular  iorm,  and  mar- 
inated round  the  extremities:  ft  he  feet  are  formed,  in. 
moft  fpecies*,  for  running;  and  the  abdomen  is  terminated 
by  two  fmall  appendices  refembling  horns.  They  are 
termed  hemiptera , becaufe  only  half  of  their  wings  ap- 
pear when  in  a flate  of  reft  : I hey  do  not  then  meet  to- 
gether in  a longitudinal  future  like  thofe  of  the  laft  order, 
but  have  fome  part  of  their  interior  margins  crofted,  or 
laid  one  over  the  other,  above  the  abdomen. 


* Pedes  curforii,  Lin.  Syft. 
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This  order  of  infedts  has  been  fubdivlded  into  eleven 
different  genera  ; the  firit  of  thefe  is  the  biatta,  or  cock- 
roach, which  comprehends  that  well  known  fpecies  of 
animals  which  frequent  kitchens  and  bakehoufes.  Their 
appearance  is  ugly  and  deformed  ; they  feldom,  however, 
prefent  theml'elves  by  day;  and  though  in  our  immediate 
vicinity,  and  of  confiderable  fize,  they  are  but  rarely  feen. 
If  furprifed  in  their  haunts  while  it  is  light,  they  fpeedily 
efcape  by  running  ; their  wings  being  unfit  for  flight,  ex- 
cept in  the  males  of  fome  fpecies  who  make  aukward  at- 
tempts at  flying.  The  night  is  their  feafon  of  aQivity, 
when  they  iffue  from  the  crevices  near  the  chimney  in 
quell  of  crumbs  of  bread  or  dough. 

In  this  ifland  the  cockroach  is  probably  always  a do- 
meftic  animal : In  warmer  countries,  however,  there  are 
different  kinds  which  haunt  the  fields  in  great  numbers. 
The  hakkerlac  of  the  American  illes,  that  voracious  ani- 
mal, which  fo  greedily  devours  the  provifions  of  the  in- 
habitants, is  of  this  genus.  That  infeS,  like  our  cock- 
roach, limns  the  light  of  day;  during  which  it  lies  con- 
cealed in  fome  hole,  till  darknefs  approach,  to  favour 
thofe  depredations  for  which  it  has  long  been  fo  infamous 
in  the  New  World. 

The  larvae  of  all  the  different  fpecies  of  biatta;  differs 
hut  little  from  the  perfedt  infedt,  excepting  in  the  total 
want  of  the  wings  and  elytra.  In  that  Hate,  meal  is  its 
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common  food  ; and  of  that  neceffary  of  life  it  is  then  ex- 
tremely voracious.  When  meal  is  wanting,  as  muft  hap- 
pen in  the  fields,  it  corrodes  the  roots  of  plants.  After 
having  attained  its  full  complement  of  limbs,  and  ac- 
quired its  moll  perfect  form,  the  cockroach  difplays  a 
mouth  armed  with  jaws,  and  furniflied  with  palpi.  Its 
antennae  are  generally  as  long  as  the  body,  and  the  abdo- 
men as  broad  as  the  thorax.  The  tarfi  of  the  tore  feet 
have  five  joints  ; thofe  of  the  hinder  only  four;  while  the 
horns  which  terminate  the  abdomen  are  furrowed,  or 
Wrinkled  tranfverfely  *.  There  are  ten  fpecies  of  this 
genus,  named,  for  the  moll  part,  after  the  different  coun- 
tries which  they  inhabit. 


* Barbut,  Or  dor  II,  Gen.  I. 
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Genus  II. — 'Mantis,  or  Soothfayer, 


T he  infe&s  of  this  genus  poffefs  a form  the  moll  ro- 
Jnantic  and  extraordinary  that  is  perhaps  p'refented  by 
any  animated  being  ; and  fo  powerfully  have  their  fingu- 
lar  attitudes  operated  on  the  minds  of  the  credulous  and 
ignorant,  that  fuperftition  has  invefted  them  with  certain 
powers  that  are  altogether  unexempliiled  by  any  part  of 
fhe  hi  (lory  of  animated  nature.  By  the  lingular  manner  in 
which  the  foothfayer  ftretches  out  its  fore  legs,  it  has  ac- 
quired the  reputation  of  a diviner,  who  could  unfold  ail  the 
fecrets  in  the  bofom  of  futurity  ; and  becaufe  the  in  feci 
often  fits  upon  its  four  hind  legs,  having  the  two  fore 
ones  raifed  up  and  folded  together,  the  believing  multi- 
tude have  fuppofed  it  to  be  then  holding  intercourfe  with 
the  Supreme  Power,  in  the  exercife  of  devotion  * ; a cir- 
cumftance  from  which  it  has  obtained  from  the  peafants 
of  Languedoc  the  name  of  Pregadiote,  or  the  God-prayer. 
It  is  in  that  province,  where  thefe  animals  abound,  that 
the  country  people  have  alfo  aferibed  to  the  foothfayer 
another  very  commendable  quality  ; that  of  obligingly 
fhewing  the  way  to  Grangers : This  it  is  fuppofed  to  do, 
by  that  peculiar  habit  which  it  has  of  ftrefehing  its  fore 
legs  fometimes  to  the  right,  and  fometimes  to  its  left  fide. 
Thefe  fuperftitions  of  the  vulgar  have  been  as  favourable 
to  the  fecurity  of  thefe  animals,  as  they  are  difgraceful  to 
human  realon  ; for  they  have  procured  them  a chara&er 

almoft 
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til  mod  facred  ; and  t'ne  injuring  them,  is  reckoned  a crime 
of  no  frnall  enormity  f. 

Tiie  infefts  of  this  genus  are  diftinguiflied  by  an  un- 
fteady  nodding  motion  of  the  head,  Which  gives  it  the 
appearance  of  being  fiightly  attached  to  the  thorax.  The 
mouth  is  fur  11"; died  with  jaws  and  palpi ; and  the  antennee 
are  fetaceous.  The  four  wings  are  membranous,  and 
Wrapped  clofe  round  the  body.  The  anterior  pair  of 
feet  are  compreffed  laterally,  and  ferrated  On  one  fide, 
their  extremities  terminating  in  a Angle  nail.  The  four 
back  feet  are  i'mooth  and  greffory,  being  formed  rather 
for  advancing  flowly  than  for  performing  quick  moire- 
ments.  The  thorax  is  throughout  of  an  equal  fixe,  nar- 
row, and  in  fame  fpecies  extending  to  a diiproportionate 
length  %. 

The  mod  remarkable  of  tbefe  animals  is  the  manti.4 
gongylodes  of  China.  The  thorax  is  uncommonly  long 
and  narrow  ; the  head  frnall  and  flat,  with  two  fliort  fili- 
form antennas  ; behind  thefe,  two  large  polifhed  eyes  are 
placed;  the  roll  rum  has  the  lhape  of  an  awl,  but  often 
fplit  towards  the  extremity  into  two  points.  The  elytra, 
which  cover  two  thirds  of  the  body  of  the  lisfecL,  are  re- 
ticulated, and  croffed  the  one  over  the  other  , the  wings 
which  they  cover  are  veined  and  diaphanous.  I he  foul 
hind  legs  have  the  appearance  of  being  winged,  on  ac- 
count of  thofe  large  membranous  lobes  which  emerge 
from  their  joints.  The  anterior  pair  are  armed  with 
fpines  at  their  full  articulation,  and  towards  their  extre- 
mities they  arc  ferrated  on  one  fide  ^}. 

Vol.  III.  3 F 
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Genus  IV. — Gf-yllus » 


Fins  deffructive  genus  comprehends  all  the  different 
kinds  of  locuffs,  and  is  divided  by  Linn&us  into  five 
tribes,  containing  fixty-one  different  kinds  of  animals. 
Their  general  chambers  are,  a head  inflcfted,  armed  with 
jaws,  and  furnifhed  with  palpi;  the  antennae  in  fome 
fpccics  are  fetaceous  ; in  others  filiform  : the  wings  are 
wrapped  round  the  fides  of  the  body;  the  under  one 
folded,  and  concealed  under  the  elytra.  All  the  feet  are 
armed  with  two  nails ; the  hind  pair  formed  for  leaping. 

Ihe  tribe  of  ache  teg,  which  comprehends  in  it  all  the 
different  fpecies  of  crickets,  is  diftinguifhed  by  the 
b riffles  which  fpring  from  the  extremity  of  the  abdomen* 
and  by  the  three  articulations  of  which  their  tarfi  are 
compofed.  This  family  have  obtained  their  Englijh  name 
from  the  continual  tirefome  noife  which  they  produce. 
The  domeftic  achette  ufually  take  up  their  abode  in 
ovens,  and  in  the  holes  of  walls  around  kitchen  chim- 
r.eys,  where  they  are  attracted  by  the  heat,  and  are  very 
r.oify  companions  to  the  country  people,  who,  from  fome 
prejudice  in  their  favour,  feldom  wifli  to  deftroy  them. 

The  fieid  cuckct  remains,  during  the  day,  pent  up  ia 
fome  fubterraneous  habitation,  from  whence  it  iffues 
forth  about  funfet ; when,  in  countries  where  thefe  ani- 
mals abound,  the  whole  fields  ring  with  their  noife. 

The  mole  cricket  is  by  far  the  moft  hideous  and  extra- 
ordinaiy  inff£t  belonging  to  this  tribe.  It  has  obtained 
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its  name  * from  the  Angular  ftru&ure  of  its  fore  legs, 
which  are  extremely  broad  and  flat,  and  terminate  in  fix 
large  ferrated  claws,  fomewhat  rcfembling  the  fore  feet 
of  a mole.  The  whole  animal  is  of  a brown,  duiky  co- 
lour, very  large,  and  aftive.  It  frequently  takes  up  its 
rcfidence  in  hot-beds,  to  the  great  difturbance  of  the  gar. 
dener ; for  it  digs  under  ground,  like  the  animal  after 
which  it  is  called,  committing  dreadful  havoc  among  the 
tender  roots  of  the  plants  that  are  artificially  taifed  there. 
It  is  frequent  in  France,  where  the  gardeners  know  it  by 
the  name  of  courtilherc. 

The  tettigonia,  or  tribe  of  grafiioppers,  is  the  next  fee 
tion  into  which  the  grylli  are  divided  ; and  of  it,  the 
gryilus  viridifilmus  is  the  moll  remarkable.  Its  colour 
is  a pale  green,  the  antennas  fetaceous,  and  longer  than, 
the  body.  The  elytra  are  clouded,  and  the  wings  reti- 
culated ; both  extend  beyond  the  body  about  one  third 
of  its  length.  The  female  carries,  at  the  extremity  of 
her  abdomen,  a kind  of  ferrated  fpine,  compofed  of  two 
laminre,  and  in  fnape  broad,  and  turned  up  like  the  blade 
of  a cutlafs.  Thefe  implements  are  employed  by  the  fe- 
male in  digging  in  the  ground,  or  in  wood,  holes  for  the 
reception  of  her  ova  ; and  this  being  a function  in  which 
the  male  has  no  lhare,  fie  is  unprovided  with  the  inftru- 
rnents  by  which  it  is  performed  f. 

The  female  grafhopper  poffeffes  an  amazing  fecundity; 
file  regularly  depofits  from  four  to  feven  hundred  eggs  at 
a time  The  wonderful  precautions  which  fire  takes 
for  providing  them  fecurity,  and  food  for  the  young  as 
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fpon  as  they  are  difelofed,  merit  our  particular  notice. 
With  that  lancet,  which  we  have  already  deferibed,  flic 
excavates  a number  of  holes  in  the  dried  branch  of  a 
tree  ; into  each  of  thefe  holes  eight  or  ten  of  her  eggs 
are  dropped  ; there  they  are  furrounded  with  that  kind 
of  food  which  is  mod  fuitable  for  them  in  their  larva; 
fiate.  The  difpofitton  of  the  eggs  is  in  rows,  and  placed 
in  the  middle  of  the  trees  ; the  foft  fub dance  of  which 
is  the  firft  food  of  the  infect  after  it  leaves  the  ovum. 
The  infeft  that  proceeds  from  each  of  thefe  eggs,  after  it 
has  grown  for  fome  time,  and  before  reaching  a fize  in- 
compatible with  efcaping  by  the  narrow  mouth  of  the 
hole,  takes  a final  departure  from  the  place  of  its  birth. 

■The  larva:  haying  thus  left  their  egg  ftate,  and  acquir- 
ed the  ufe  of  their  limbs,  the  two  anterior  of  which  are 
formed  for  digging  the  ground,  loon  apply  them  to  that 
purpofe,  and  excavate  for  themfelves  a fubterrar.eous  re- 
treat among  the  roots  of  plants,  which  they  gnaw,  and 
fnpport  themfelves  upon  the  juices  that  exfude  from 
them  *.  In  this  date  they  remain  till  they  are  ready  to 
■undergo  another  transformation,  which  introduces  them 
into  the  open  air  in  the  form  of  winged  infe&s. 

A ihort  time  after,  the  gralhopper  appears  in  its  lad 
flage  of  perfeelier. ; it  fpreads  over  the  meadows,  which 
it  fills  with  its  chirruping  drains,  which  are  the  calls  of 
the  male  inviting  the  female  to  love.  Some  naturalids 
arc  of  opinion  that  the  notes  of  the  grslhopper  are  pro- 
duced by  rubbing  tbe  two  bind  legs  ol  the  animal  asainft 
each  other.  M.  <lc  Reamur  and  Linr.ccu x,  who  have  mi- 
nutely examined  thefe  infedls,  derive  their  vocal  powers 
from  a very  different  fource.  On  examining  the  male, 
3 his 
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Vis  body  has  been  found  provided  with  a bn  ail  hole  be- 
low the  infertton'  of  each  wing,  delicately  confirudted 
with  organs  of  found  within,  and  covered  over  external- 
ly with  a fine  tranfparent  membrane.  It  is  by  means  of 
there  organs,  which,  in  the  completenefs  and  delicacy  of 
their  ftrufture,  may  vie  with  thofe  of  the  human  voice, 
that  fome  fpecies  of  the  gralhoppers  produce  their  melo, 
dy.  The  cicada  of  the  ancients,  fo  famous  for  beguiling 
tbe  labours  of  the  hufbandman  by  his  melodious  notes, 
is  an  animal  very  different  from  our  grafcopper : The 
former  either  walked  or  flew  ; and  it  was  from  the  fum- 
mit  of  a tree  that  it  pouted  forth  thofe  delicate  notes,  fo 
much  celebrated  by  the  Grecian  poet  *. 

The  note  of  tbe  gralhopper  is  feldom  heard,  without 
being  returned  by  another  male  of  the  fame  fpecies  ; and 
the  two  little  animals,  after  many  mutual  infults  of  this 
kind,  are  feen  to  meet  and  fight  defperateiy.  The  female 
is  generally  the  reward  of  viftory  ; for,  after  the  combat, 
the  male  feizes  her  with  his  teeth  behind  the  neck,  and 
thus  keeps  her  for  feveral  hours,  till  the  bufmefs  of  fe- 
cundation is  performed  : They  are  at  that  time  fo  ftrong- 
ly  united,  that  they  can  fcarcely  be  feparated  without 
tearing  them  afunderf. 

After  fecundation  by  the  male,  and  towards  the  clofe 
of  fumroer,  the  female  is  feen  dillended  with  the  feeds  of 
a future  family  ; and  file  prepares  for  depofiting  her  nu- 
merous ova  in  the  manner  we  have  already  mentioned. 
1 he  eggs  are  white,  of  an  ovai  {hape,  and  homy  confifl 
ency.  In  fize,  they  are  nearly  equal  to  a grain  of  anife  ; 
and  while  in  the  body  of  the  female,  they  are  inveloped 
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within  a covering,  branched  all  over  with  veins  and  ar- 
teries. In  this  form  they  remain  depofited  under  the 
furface  of  the  earth,  or  inclofed  in  wood,  apparently  un- 
affedled  by  the  rigour  of  winter,  till  the  genial  heat  of 
fpring  begin  to  hatch  and  vivify  them.  Then,  the  fun 
beginning  with  its  warmth  to  animate  all  nature,  the  in- 
fect eggs  feel  its  benign  influence ; and  generally  about 
the  beginning  of  May,  each  egg  produces  a larva  about 
the  fizc  of  a flea,  at  firlt  of  a white  colour,  but  afterwards 
gradually  turning  brown. 

After  having  taken  thefe  meafures  for  perpetuating 
her  kind,  the  parent  animal  does  not  long  furvive ; as  tha 
winter  approaches,  flie  dries  up,  feems  to  feel  the  effects 
of  age,  and  dies  from  a total  decay.  Some  aflert  that  ihe 
is  killed  by  the  cold  ; others,  that  Ihe  is  eaten  by  worms  ; 
but  certain  it  is,  that  neither  male  nor  female  arc  feen  to 
furvive  the  winter. 

When  examined  internally,  the  grafliopper  difeovers  a 
very  Angular  and  complicated  firu&urc  of  vifeera ; bc- 
fides  the  gullet,  there  is  obferved  a fmall  ftomach  j and 
behind  that  a very  large  one  ; Hill  lower  down,  there  is  yet 
a third  : So  that  it  is  not  without  forne  foundation,  that  all 
the  animals  of  this  tribe  have  been  fuppofed  to  chew  the 
cud,  as  they  fo  much  refemble  ruminating  animals  in 
their  internal  conformation.  Arif.otle  informs  us,  that 
they  were  greedily  fought  after  as  a delicate  morfel  by 
the  Grtcks  ; and  that  the  feafon  when  they  were  deemed 
mod  delicious  was  a flrort  time  before  they  left  their 
chryfalis  Hate  *.  The  metamorphofes  from  that  Hate  is 
performed  with  great  difficulty  and  agitation  ; many  pe- 
rifli  in  this  levere  effort  of  nature,  and  thofe  who  furvive 
are  for  fome  time  in  a languid  and  debilitated  Hate  f. 

* Hiftoria  Ajiimalium.  f Reamur,  Tom.  IV.  p.  188. 
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Section  II. 


Tise  locuds  occupy  the  next  feftion  of  this  genus  ; a 
race  of  animals,  unhappily  for  mankind,  by  far  too  well 
known  by  their  dedruaive  effeds  on  the  produaions  of 
the  earth  in  many  of  the  warmer  regions  of  Afia  and 
Africa.  They  are  didinguilhed  by  a Ample  tail,  and  fill- 
form  antennae  *.  The  former  of  thefe  members  is  dedi- 
tute  of  thofe  fetaceous  bridles  which  charaaerife  the 
achetse,  and  of  the  tube  which  is  peculiar  to  the  tettigo- 
raoe  already  defcribed.  The  locuds  conditute  a multi- 
farious group  of  the  mod  voracious  and  prolific  inteas 
■which  are  vitible  to  the  naked  eye.  Some  of  them  are  of 
a large  fixe,  others  fmall ; fome  are  green,  others  red  or 
yellow.  Among  us  they  receive  various  denominations, 
according  to  their  fixe  and  colour : When  of  one  form, 
they  are  called  locuds  ; thofe  of  another,  gralhoppers  -7 
and  a third  fort  are  termed  crickets  f. 

Many  of  the  locuds  far  exceed  the  grathopper  tribe  in 
bulk,  in  rapidity  of  flight,  and  the  powers  of  injuring 
mankind,  by  fwarming  upon  the  produaions  of  the  earth. 
The  latter  animals  are  unable  to  fly  any  considerable 
length  ; and  the  quantity  of  vegetable  food  which  a few 
of  them  fporting  among  the  grafs  can  dedroy,  is  fcarcely 
perceptible  ; but  when  a fwarm  of  locuds,  feveral  miles 
in  length,  and  two  or  three  yards  deep,  fettle  upon  a 
field,  the  confequences  are  truly  alarming.  The  annals 
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of  many  countries  in  the  liall  have  recorded  their  deVa-** 
fiations,  which  at  different  periods  have  threatened  the 
extinction  of  the  human  race.  Happily  for  the  inhabit- 
ants of  Europe,  the  coldilcfs  of  their  climate,  and  the  hu- 
midity of  their  foil,  are  unfavourable  to  their  production. 
In  fornc  ^f  the  fouthern  kingdoms,  their  vifitations, 
though  far  lets-  frequent  than  formerly,  are  Hill  an  objeih 
of  terror : In  general,  however,  their  incurfions  arc  fatal 
to  thefe  animals ; they  vifill  us  and  perilli. 

The  facred  feriptures,  which  were  written  in  a country 
where  the  fwarms  of  loculls  made  a diitingmlried  feature 
in  the  picture  of  nature,  have  given  us  many  finking  re- 
prefentations  of  the  numbers  and  rapacity  of  thefe  in- 
fers : They  compare,  according  to  the  manner  of  the 
oriental  languages,  aa  army  of  which  the  numbers  are 
beyond  computation,  to  a fwarm  of  loculls  : They  de- 
feribe  them  as  riling  out  of  the  earth,  where  they  were 
produced  ; as  purfuing  a fettled  march,  for  the  purpofe 
of  detlroying  its  fruits  ; and  as  co-operating  with  the  di- 
vine indignation  in  punifliing  the  fins  of  men. 

When  the  loculls  take  the  Geld,  they  have,  as'  it  is 
faid,  a leader  at  their  head,  whofe  flight  they  obferve,  and 
pay  a Uriel  attention  to  all  his  motions.  They  appear 
at  a diftance  as  a black  cloud,  which,  as  it  approaches, 
gathers  upon  the  horizon,  and  almofl  hides  the  light  of 
day.  It  often  happens  that  the  hufbandman  fees  this  im- 
minent calamity  pafs  away  without  doing  him  any  mif- 
chief,  and  the  whole  fwarm  to  proceed  onward,  to  fettle 
upon  the  labours  of  fome  lefs  fortunate  people : But 
wretched  is  the  diluifl  upon  which  they  alight.  They 
ravage  the  meadow  and  the  pa  (lure  ground,  ftrip  the 
trees  of  their  leaves,  and  the  gardens  of  every  vegetable. 

The 
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I he  vifitation  of  a few  minutes  deflrOys  the  hopes  of  a 
year  ; and  a famine  but  too  frequently  enfues. 

In  their  native  tropical  climates,  the  locults  are  faid 
not  to  be  fo  dreadful  as  in  the  more  fouthern  parts  of 
Europe,  and  the  oppofite  coalls  of  the  Mediterranean  : 
There,  though  the  plain  and  the  foreft  be  flripped  of  their 
verdure,  the  power  of  vegetation  is  fo  great,  that  an  in- 
terval of  three  or  four  days  repairs  the  calamity.  But 
our  verdure  is  the  livery  of  a feafon,  and  we  mull  wait 
till  the  enfumg  fpring  repair  the  damage  ; befides,  in. 
their  long  flight  to  this  part  of  the  world,  they  are  fa- 
tnilhed  by  the  tedioufnefs  of  their  journey,  and  are  there- 
fore more  voracious  wherever  they  happen  to  fettle  *. 

But  it  is  not  by  what  they  devour,  that  the  locufts  do 
lo  much  damage,  as  by  what  they  deltroy ; their  very 
bite  is  thought  to  contaminate  the  plant,  aftd  prevents  its 
vegetation : to  ufe  the  expreilion  of  the  hulbandmen, 
they  burn  whatever  they  touch,  and  leave  the  marks  of 
their  devaftations  for  two  or  three  years.  The  bite  of 
many  animals  operates  like  a poifon  to  vegetables  ; and 
if  this  be  the  cafe,  it  does  not  appear  that  the  depreda- 
tions of  thefe  infefts  can,  in  any  country,  be  foon  re- 
paired. 

Such  are  the  fatal  eflfe&s  of  the  voracity  of  the  locufts 
tvhile  alive  ; and  when  dead  they  fometimes  prove  ft  ill 
tnore  noxious,  by  infefting  the  air  with  a Bench  that  is 
tnfupportablc.  Oiofius  tells  us,  that  in  the  year  of  the 
tvorld  3S00,  there  was  an  incredible  number  of  thefe  in- 
fefts  which  infeiled  Africa ; and  after  having  eaten  up 
every  thing  that  was  green,  they  flew  off,  and  were 

Vox,  III.  3 G drowned 
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drowned  in  the  African  fea,  where  they  caufed  fuch  a 
ftench  that  the  putrifying  bodies  of  many  thoufand  men 
could  not  have  produced  effluvia  fo  peftilential. 

The  eaftern  borders  of  the  Ruffian  empire,  are  fubjecl” 
ed  fometimes  tc  the  awful  vifitations  of  this  intact : That 
which  happened  in  1690,  which  extended  from  RuJJia  o- 
ver  a great  part  of  Poland  and  Lithuania , was  Angularly 
deftru&ive.  In  fome  places  the  locufts  were  feen  lying 
dead,  heaped  upon  each  other  four  feet  deep ; in  others 
they  covered  the  Surface  like  a black  cloth  ; the  trees 
were  feen  bending  beneath  their  weight,  and  the  damage 
which  the  inhabitants  luftained  was  beyond  computation. 

In  Bat  hary  their  numbers  are  alfo  formidable,  and 
their  vifits  more  frequent  : During  the  year  1724,  a 
traveller  from  Britain,  remarkable  for  the  accuracy  of  his 
obfervations,  witneffed  the  havoc  they  committed  in  that 
ill  fated  country  *.  Towards  the  end  of  March  they  be- 
gan to  appear  withafoutherly  wind  ; During  the  fucceed- 
ing  months,  their  numbers  continued  to  increafe  fo  pro- 
- digioufly,  that  during  the  heat  of  the  day  they  rofe  in 
f war  ms  fo  large  as  to  darken  the  fun.  In  the  middle  of 
M y they  began  to  retire,  for  the  purpofe  of  depofiting 
their  eggs  in  the  drier  plains  of  the  interior  country. 

About  the  middle  of  fummer  the  young,  already  ripe 
for  devaflation,  made  another  incurfion,  in  feveral  bodies 
of  a vail  extent ; although  then  in  the  form  of  worms 
they  crawled  forward,  climbed  the  trees,  walls  and  hou- 
fes,  devouring  every  plant  in  their  way:  It  was  in  vain 
that  the  inhabitants  dug  trenches  through  their  fields 

and 
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sad  filled  them  with  water ; in  vain  they  colkclecl  large 
rows  of  heath,  ftubble,  and  other  combuftible  matter  to 
fet  them  on  fire  on  the  approach  of  the  locufts.  The 
trenches  were  foon  filled,  and  the  fires  extinguiftied  by 
the  immenfe  fwarms  that  fucceeded  each  other. 

The  locufts  which  are  thus  adive  in  their  larva  date, 
remain  only  about  a month  in  that  form  ; after  having 
completed  their  growth,  they  call  that  Ikin  which  gave 
them  their  vermicular  fhape  ; and,  in  order  to  prepare 
themfelves  for  this  transformation,  they  autach  their  hind 
legs  to  fome  twig,  where,  after  l'ome  laborious  efforts, 
and  feveral  undulating  motions,  they  at  laft  buift  tne  Ikni  : 
at  firft,  the  head  only  appears,  but  toon  after  the  reft  of 
the  body  is  difengaged,  the  whole  operation  continuing 
only  for  feven  or  eight  minutes;  After  catling  their  co- 
vering they  remain  for  a little  in  a languifhing  Hate,  till 
the  air  hardens  their  wings,  and  the  heat  of  the  fun  a- 
gain  invigorates  them,  when  they  refunie  their  former 
voracious  habits,  with  an  increafe  both  of  ftrength  and  a- 
gility  *. 

In  fome  parts  of  the  world  the  inhabitants  convert 
what  fo  generally  is  confidered  as  a plague,  to  an  advan- 
tage, by  making  the  locufts  an  article  of  food.  It  is  for 
this  purpofe,  that  in  many  parts  of  the  eslt  they  are 
caught  in  fmall  nets,  which  are  conftru&ed  for  entang- 
ling them.  When  a fufficient  quantity  is  thus  procured, 
they  are  roafted  over  the  fire  in  an  earthen  pan  till  the 
■wings  and  legs  drop  off : when  thus  prepared  they  are 
reckoned  tolerable  food,  and  are  faid  to  tafte  like  cray- 

fiftif. 

In  T onquia  nets  are  ufed  in  dragging  afpecies  of  them 
out  of  the  rivers,  into  which  they  frequently  fall  from  their 
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unwieldinefs  in  the  months  of  ‘January  and  February. — *■ 
This  loculi,  which  is  reckoned  a great  delicacy  both  by 
the  rich  and  poor,  is  eaten  frefh  after  being  broiled  on  the 
coals  : It  is  of  the  fixe  of  the  top  of  the  finger,  and  as 
long  as  the  firft  joint ; inhabits  the  low  grounds,  where 
it  breeds,  till  the  winter  feafon,  when  it  fpreads  over  the 
country  in  vafl  fwarms.  In  all  countries  where  the  le- 
cuft  is  an  article  of  food,  it  is  regularly  brought  to  mar- 
ket, like  fhell-fiih  or  fmall  birds  in  Europe.  They  limit 
have  conftituted  a common  food  among  the  Jews,  fincc 
Mofes,  their  lawgiver,  has  condefcended  to  fpccify  the 
different  kinds  which  they  were  permitted  to  eat  *. 

From  participating  of  this  luxury  of  the  yews,  howe- 
ver, the  inhabitants  of  Britain  may  deem  tbemfelves  hap- 
py in  being  excluded.  Since  the  year  1748,  none  of  the 
deftruclivc  fpecies  have  vifited  this  ifland  : At  that  peri- 
od, the  great  brown  locuft  was  feen  in  feveral  parts  of 
England,  and  many  dreadful  confequences  were  appre- 
hended from  its  appearance.  The  body  of  this  infect  is 
about  three  inches  long ; the  antennae  are  extended  about 
one  third  of  this  length  from  the  head,  which  is  brown. 
The  fhield  which  covers  the  back  is  greenifh ; the  upper 
fide  of  the  body  is  brown,  fpotted  with  black,  and  the 
under  fide  is  purple. 

The  great  Wejl  Indian  locuft,  of  all  the  animals  of  this 
genus,  is  the  moft  formidable,  when  individually  confi- 
dered.  The  body  is  about  the  thv.knefs  of  a goofe  quill, 
divided  into  ten  annuli,  and  is  fix  inches  in  length:  It 
has  two  fmall  eyes  {landing  out  of  the  head,  like  thofe  of 

crabs 

* Vide  Levit.  chap.  xi.  v.  21.  Even  thefe  thou  mayeft  eat ; the  locuft 
after  his  hind  ; the  hald  locuft  after  his  kind ; the  beetle  after  his  kind  , 
and  the  g.ralhopper  after  his  kind. 


GRYLLUS. 


421 

Crabs  ; and  two  filiform  antennae.  The  whole  body  is 
ftudded  with  fmall  excrefcences,  which  are  not  much 
larger  than,  the  points  of  pins  : Its  iliape  is  roundHh,  di- 
minifhing  in  circumference  towards  the  tail,  which  is  bi- 
furcated; between  thefe  forks,  the  animal  is  armed  with 
a dangerous  fting,  which  invariably  wounds  any  perfon 
who  touches  it.  The  poifonous  matter  with  which 
this  infirument  is  loaded,  occafions  a {hivering  and  palpi- 
tation all  over  the  body,  which  the  inhabitants  cure  by 
rubbing  the  wound  with  palm  oil  f. 
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Section  III. 


Genus  IV. — The  Fulgora,  or  Lanthorn-fly . 


1 HE  infefts  of  this  genus  are  rare  in  Britain , only  tws 
fpecies  being  caught  in  the  iiland.  It  is  the  foreign  ani- 
mals of  this  tribe  which  have  the  lingular  quality  of  e- 
mitting  flallies  of  light  when  they  fly.  Tnis  phenome- 
non is  thought  to  be  occalioned  by  the  waving  of  the  e- 
lytra,  whofe  thinnefs  renders  the  fpots  upon  them  trans- 
parent : The  effect  is  probably  heightened  by  fame  re- 
fplendent  quality  peculiar  to  the  tribe,  and  by  the  gol- 
den yellow  of  the  under  wings  bordered  with  blade. 
However  this  may  be,  it  is  certain  that  in  China  there 
is  a certain  fpecies  of  the  fulgora,  which  blazes  with  an 
amazing  lultre,  that  marks  the  path  of  the  animal 
wherever  it  directs  its  courfe,  and  which  in  the  minds 
of  the  timid  and  fu perditions,  creates  images  of  danger 
of  the  mod  tremenduous  kind. 

Linnaus  enumerates  nine  different  fpecies,  one  only  of 
which  he  has  termed  European,  from  its  relidence  in  that 
quarter  of  the  globe.  They  are  all  characleril'ed  by  a 
long  projection  from  the  forepart  of  the  head,  of  a light 
and  empty  fubllance.  The  antennte  are  feated  below 
the  eyes,  having  two  articulations,  the  exterior  of  which 
is  largeft,  and  of  a globular  form  ; the  roftrum  is  bended 

inward 
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inward  under  the  body  ; the  feet  are  greffcry,  or  formed 
for  walking  *.  In  thefe  animals  the  elytra  commonly 
decline  along  the  Tides,  and  when  at  reft  cover  the  whole 
of  the  abdomen  ; for  they  gradually  iucreafe  in  breadth 
from  the  bafe  to  the  extremities. 

The  fulgera  candelaria  of  Linnxus , is  of  a frelh  green 
colour  ; on  the  ground  of  the  elytra  figured  and  flriated 
with  lines  of  a pale  yellow  ; the  \vings  are  of  a deep  and 
beautiful  yellow,  with  a band  of  gloily  black,  bordering 
their  extremities  ; the  head  and  thorax  are  generally  of  a 
ruddy  brown,  and  the  animal  emits  flaihes  of  lightning 
as  it  flies  in  the  dark. 


• Syftema  Nature,  Ord.  ii.  Gdn.  4, 
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Genus  ~V.—The  Cicada,  or  Flea  locujl* 


1 HE  infers  of  this  tribe,  obtain  fometimes  the  name  q£ 
grafhoppers,  or  froghoppers,  as  well  as  the  tettigonise' 
already  mentioned.  They  are  far  inferior  in  fizeas  well 
as  in  their  deftru£tive  powers,  being  produced  from  fmall 
larvae  that  are  found  on  plants  refembhng  the  fix- legged 
worm.  Some  of  thefe  larva  have  the  lingular  property 
of  voiding  from  the  anus  and  the  cuticular  pores,  fmall 
bubbles  which  unite  together,  and  form  a fpecies  of  foam 
in  which  the  young  animal  remains  enveloped. 

This  foam,  which  is  not  unlike  a fpittle,  is  in  fome 
parts  called  the  cuckoo-fpittle,  and  is  probably  intend- 
ed by  nature  as  a flielter  to  the  larvae,  againft  the  fearch 
of  other  animals  to  which  it  would  fall  a prey  : Perhaps, - 
too,  this  moifture  may  be  defigned  for  fereening  the  in- 
fect, in  its  tender  age,  from  the  beams  of  the  fun,  and 
the  rough  elements  by  which  its  body  might  then  be 
injured  *. 

Whatever  purpofes  this  froth  maybe  intended  to  ferve, 
it  is  undoubtedly  neceffary  to  the  fubfiftence  of  the  ani- 
mal f,  for  it  is  no  fooner  wiped  away,  than  a frefli  quan- 
tity is  feen  exfuding  from  all  parts.  During  its  refi- 
dence  in  this  fpume,  the  animal  acquires  four  tubercles 
on  its  back,  in  which  the  wings  are  inclofed ; as  foon  as 

thefe 
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thefe  burft,  from  a reptile  it  becomes  a winged  infect ; 
thus  rendered  complete  in  all  its  parts,  it  flies  to  meet  its 
mate,  and  propagate  its  kind  *. 

Other  larva  are  unprovided  by  nature  with  a frothy 
covering  ; their  bodies  are  not  fo  eafily  injured  ; and  they 
are  enabled  to  efcape  from  their  purfuers  by  the  nimble- 
nefs  of  their  running  and  leaping.  I he  chryfalids  and 
larvae  that  produce  them  differ  but  little  from  each  other, 
cither  in  their  form  or  habits : Both  run,  leap,  and  climb 
upon  plants;  the  former  diftinguifhed  by  tmall  knobs 
Upon  the  back,  the  rudiments  of  future  wings. 

When  arrived  at  their  moll  perfeft  form,  the  males  of 
many  kinds  poffefs  the  faculty  of  tinging,  by  means  of 
an  organ  fituated  under  the  abdomen,  furnifhed  with 
Valves  and  mufcles.  It  is  by  the  help  of  this  fonorous 
inftrnment  that  the  male  amoroufly  lolicils  his  mate  ; and 
from  this  lively  and  animated  fong,  the  country  people 
prefage  a fine  fummer  and  plentiful  harveftf. 

The  cicadas  have  for  their  generic  marks,  the  roflrum 
infk&ed  ; the  antennae  fetaceous ; the  four  wings  mem- 
branous, and  the  feet  formed,  for  the  molt  part,  lor  leap- 
ing %.  Their  heads  are  generally  of  a triangular  fhape  ; 
their  bodies  are  oblong  ; and  the  wings  faftigiated,  like  a 
roof.  The  females  polfels,  at  t)ie  extremity  of  the  abdo- 
men, two  large  laminae, 'between  which  is  inclofed  a kind 
of  blade,  ferrated  on  the  edges.  This  apparatus  appears 
plainly  intended  for  digging  holes  for  the  reception  of 
the  young,  and  for  finking  them  in  tfiofe  plants  upon 
which  the  larvae  are  to  feed,  after  their  exclufion  from 
the  eggs. 

Vol.  III.  3 H Th<? 
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The  genus  of  cicadae  is  divided  by  Limnrus  into  fire 
tribes  or  families,  viz.  into  thole  whofe  thorax  is  com- 
pveffed,  membranous,  and  larger  than  the  body ; thofe 
which  have  their  thorax  armed  on  each  fide  with  a fpinc 
or  horn ; the  third,  the  manniferae,  whofe  feet  are  not 
formed  for  leaping  ; the  fourth  confills  of  thofe  whofe 
hind  feet  are  made  for  that  purpofe ; the  laft  family  com- 
prehends tlioCe  whofe  wings  are  wrapped  round  the 
body  *. 

The  cicada  fanguinolenta  of  Linnaeus  is  the  moll  beau- 
tiful of  all  our  froghoppeis  : It  is  of  a fhining  black,  both 
above  and  below  ; the  elytra  have  each  three  large  fpots 
of  a fine  critnfon. 


9 Syftema  Nat.  ubi  fuprs. 
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Genus  VI. — 'the  NotoneBa , or  Boat  fiy . 


X he  flies  of  this  genus  have  the  roftrum  bent  in  towards 
the  thorax,  the  antennae  very  ftiort,  and  the  four  wings 
eroded  over  each  other  *.  The  fix  feet  are  all  formed 
for  fwimming  } and  the  abdomen  is  terminated  by  four 
horny  appendices.  This  tribe  comprehends  in  it  only 
three  fpecies  ; the  grey,  the  ftriated,  and  the  fmall  noto- 
neftse. 

The  firfl  is  of  a pale  colour,  mixed  witli  black,  and  is 
Very  common  upon  ftagnated  water  f ; the  head  is  round, 
and  for  the  greateft  part  occupied  by  two  large  brown 
eyes  ; the  antennae  are  very  fmall,  of  a yellow  colour, 
and  inferted  in  the  under  part  of  the  head ; the  elytra  are 
of  a rufty  cloudy  colour,  large,  and  eroded  one  over  the 
other. 

The  fecond  fpecies  alfo  frequents  the  water,  is  much 
Smaller  than  the  former,  and  emits  a difagreeable  odour. 
The  elytra  are  pale,  ltriated  with  a number  of  undulating 
tranfverfe  lines  J.  Its  lhape  is  oblong ; the  forehead  and 
feet  of  a golden  yellow  ; the  thorax  brown. 

The  fmall  notonccla  is  of  a fize  fcarcely  perceptible  ; 
and,  according  to  the  Swedifh  naturalift,  has  neither 
tvings  nor  elytra.  The  whole  infect  does  not  appear 
larger  than  a fmall  gram  of  fand,  and  is  of  a brown  co- 
lour, tranfverfely  ftriated  §. 

3 H 2 The 

* Regne  ‘tni'nale,  p.  IGO.  f Vide  Petivert,  Gaz.t.  7a. 
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The  notonectae  have  obtained  their  name  fronl  the  An- 
gular manner  in  which  they  fwim  on  the  back,  prefent- 
ing  the  belly  uppermoft.  This  fituation  feems  admirably 
fitted  for  the  creature’s  manner  of  feeding,  which  is  faid 
to  be  on  the  under  fide  of  plants  that  grow  on  the  furface 
of  the  water ; the  animal,  by  having  its  mouth  turned 
upwards,  is  capable  of  taking  its  food  with  greater  con- 
venience : Nor  are  its  motions  in  the  lead:  impeded  by 
this  aukward  pofture  ; on  the  contrary,  it  is  very  nimble, 
diving  down  inftantuneoufly,  when  it  perceives  danger, 
and  riling  again  to  the  furface,  the  two  hind  legs  all  the 
while  ferving  for  paddles  *. 


• Barbut,  page  129. 
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Genus  VII The  Nepa,  or  Water  Scorpion. 


TT HE  charaderiftics  of  thefe  animals  are  drawn  from  their 
infleded  roftrum,  the  chiliform  * antennae,  and  the  four 
Wings  folded  crofswife,  the  anterior  part  being  coriace- 
ous.e  In  the  Syitem  of  Nature  there  are  fix  fpecies  enu- 
merated, three  of  which  are  found  in  Britain.  All  thefe 
dwell  in  the  water,  both  in  the  Hate  of  larva  and  cliry fa- 
lids.  The  eggs  of  the  water  fcorpion  are  alfo  depofited 
in  that  element  ; they  are  of  an  oblong  fiiape,  and  have 
at  one  extremity  two  or  more  vibrifcee,  the  only  part 
of  them  which  is  feen,  the  reft  being  funk  and  con- 
cealed in  the  ftalk  of  a bulrulh,  or  other  water  plant. 
Thefe  plants  may  be  removed,  and  placed  in  water  near 
the  natura  ift,  who  may  thus  have  an  opportunity  of  fee- 
ing them  hatched  and  coming  forth  animated  larvae  im- 
mediately under  his  eye.  The  water  fcorpions,  when 
thus  excluded  from  the  eggs,  remain  for  fome  time  in  the 
ft  ate  of  worms,  in  the  place  of  their  nativity.  When  they 
arrive  at  their  full  fize,  and  arc  metamrrp -ofed  into 
complete  inleds,  they  are  fometimes  an  inch  n length, 
and  nearly  half  as  broad.  The  antenna  appear  in  the 
nfual  place  of  the  fore  legs  f ; they  are  armed  with  a 
forceps,  well  adapted  to  the  rapacious  purpofes  to  which 
they  are  applied.  The  ntpa  are  of  all  animals  the  moll 

tyrannical  j 

* i.  e.  Formed  like  a hook,  or  the  claws  of  a crab. 

"t  Vide  Geoffroy,  as  quoted  by  Barbut,  p.  131* 
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tyrannical ; they  deftroy,  like  wolves  among  flieep, 
twenty  times  as  many  as  their  hunger  requires.  If  one 
of  them  is  placed  in  a bafon  of  water  with  thirty  or  forty 
worms  of  the  libellula,  each  as  large  as  itfelf,  it  will  de- 
Itroy  them  all  in  a very  Ihort  fpace,  getting  on  their 
backs,  and  piercing  them  through  the  body  with  its  roll- 
rum  *. 

Thefe  animals,  though  they  live  upon  the  water  by 
day,  are  capable  of  taking  long  flights  from  one  pool  to 
another  in  quell  of  food : This  they  are  probably  often 
obliged  to  attempt,  from  the  fiercenefs  of  their  manners, 
by  which  the  infedts  in  their  vicinity  muft  be  focn  de- 
ftroyed.  Though  fo  formidable  to  other  creatures,  they  , 
are  neverthclefs  haunted  by  a little  loufe,  which  probp.bly 
repays  the  injuries  which  the  water  fcorpion  fo  frequent- 
ly commits  upon  others. 

The  cinereous  fcorpion  is  the  moil  common  in  feel  of 
this  tribe:  The  head  is  fmail,  and  as  it  were  funk  in  a 
Hope  of  the  thorax ; the  elytra  are  broad,  crofs  each 
other,  and  cover  almoft  the  whole  abdomen  : In  the  fe- 
males, the  extremity  is  furnifhed  with  two  appendices, 
equal  to  three  fourths  of  its  length. 

» Goldfmith’s  Nat.  Hift.  Vol.  VII.  p.  36®. 
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Genus  VIII. — Cimex.  ’the  Bug. 


w E are  now  to  examine  a tribe  of  infects  equally  re- 
markable for  their  hideous  appearance  and  their  vora- 
cious habits.  O'  this  naul'eous  race  Llmurus  reckons  up 
no  lefs  than  an  hundred  and  twenty-one  different  binds, 
nil  diftinguifbed  by  thefe  general  characters  : an  inflected 
roftrum  ; antennse  longer  than  the  thorax;  wings  folded 
together  crofswife  ; the  forepart  of  the  upper  ones  cori- 
aceous ; the  back  is  flat,  the  thorax  margined ; and  the 
feet  are  formed  for  running  *. 

For  the  fake  of  a clearer  arrangement,  this  numerous 
genus  is  diftributed  into  eleven  different  feftions  or  fami- 
lies ; and  among  thefe  the  cimex  lechiarius  holds  the  firft 
Ration.  This  troublefome  inmate  has  attrafted  the  notice 
Of  almoft  every  naturalift  f ; and  it  were  well  for  the  reft 
°f  mankind,  that  the  knowledge  of  it  had  been  confined 
to  them.  By  day,  it  lurks,  like  a robber,  in  the  moft 
fecret  parts  of  the  bed  and  apartment  ; takes  advantage 
of  every  chink  and  cranny,  to  make  a f ecu  re  lodgement, 
and  contrives  its  habitation  with  fo  much  art,  that  fcarce 
any  induftry  can  difeover  its  retreat.  So  cautioufly  does 
lt  avoid  the  light,  that  if  candles,  or  aftrong  fire,  be  kept 

burning, 

* Syftema  Nat.  Ord.  IT.  Gen.  8. 

I Mouffet,  p.  369.  Bonani.  Micro,  p.  65,  Rax  Inf.  p.  7.  Ajdrov.  Inf. 
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burning,  it  will  feldora  venture  from  its  hiding  place. 
As  foon,  however,  as  darknefs  promifes  fecurity,  it  iftues 
from  every  crevice,  drops  from  the  roof,  or  crawls  from 
behind  the  arras  ; and  unhappy  is  the  patient  to  whom 
thefe  creatures  dired  their  courfe.  There  are  feme  per- 
fons  whom  they  do  not  bite  ; but  fuch  as  are  feleded  for 
their  repaft  are  foon  covered  with  wounds,  which  fwell 
to  a conftderable  bulk,  and  are  often  painful.  In  vain  the 
fufferer  endeavours  to  relieve  himfelf,  or  avenge  his 
wrongs,  by  killing  fome  or  driving  others  away  : famiih- 
ed  multitudes  renew  the  attack,  and  occupy  their  place  ; 
while,  in  the  meantime,  the  bed  becomes  infupporta  le 
by  their  naufeous  fmcll  ; nothing  remains  for  him,  but 
to  make  a timely  retreat,  otherwife  he  will  be  disfigured 
and  fwolen  with  their  wounds,  and  fpend  in  reftlels  agi- 
tation thofe  hours  in  which  the  weary  are  deitined  to 
reft,  and  even  the  wretched  to  forget  their  forrows. 

The  retreats  of  the  houfe  bug,  in  its  wild  ftate  in  the 
fields,  are  unknown : About  a century  ago,  it  was  fcarce- 
ly  feen  in  Britain-,  and  happily  for  the  inhabitants,  it 
multiplies  lefs  in  this  country  than  almoft  any  part  of 
the  continent.  Throughout  France,  Italy,  and  Spain, 
the  beds  in  mod  of  the  inns  fwarm  with  bugs  ; and  every 
piece  of  furniture  feems  to  afford  them  a retreat.  They 
acquire  a greater  fize  in  proportion  as  the  climate  is 
warmer;  they  are  more  a&ive,  and  bite  with  a more 
cruel  appetite.  There  the  weary  traveller,  who  is  fub- 
jedt  to  be  bitten,  Temains  the  whole  night  like  a centmel 
upbnduty;  and,  infiead  of  inviting  the  approaches  of 
fleep,  watches  the  attacks  of  innumerable  invaders,  who 
are  ready  to  gorge  themlelves  with  his  blood  *. 

, ThO 
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The  houfe  bug  differs  from  all  the  reft  of  the  genus, 
in  having  neither  wings  nor  elytra.  It  has  two  final! 
brown  eves,  and  two  antennte,  having  each  three  articu- 
lations: Underneath  thefe  lies  the  crooked  trunk,  its  in- 
ftruraent  of  torture,  which,  when  the  animal  is  in  motion, 
lies  inflected  upon  the  breaft.  The  parts  of  generation 
are  obvious  in  both  fexes  : they  are  often  feen  coupling 
together  in  the  aft  of  procreation ; two  days  after  which, 
the  female  depofits  her  eggs,  to  the  number  ot  au  hundred 
and  fifty. 

Cleanlinefs  is  the  beft  antidote  agamft  thefe  animals,  as 
their  hoftile  attacks  appear  the  proper  punifhment  of  its 
negleft.  Many  fecret  compofttions  are  made  ufe  of  to 
deftroy  them  ; but  that  objeft  feems  rather  the  effeft  of 
affiduity  than  of  a cure.  Mixtures  have  been  made  for 
this  purpofe,  of  foap,  verdigrife,  and  Scotch  fnuflf,  which 
are  faid  to  be  effeft ual.  After  having  taken  down  the 
bed  three  or  four  different  times,  and  waffling  it  with  a 
folution  of  corrofive  fublimate,  they  have  been  banifhed- 
The  fmoke  of  peat,  where  that  fuel  is  to  be  had,  is  the 
irioft  efficacious  of  all  applications,  and  uniformly  de- 
ftroys  thefe  trouble  Come  animals  wherever  it  is  ap- 
plied. 

The  field  bugs  have  all  wings,  and  inhabit  plants  as 
various  as  their  ihape  and  colour.  In  their  larva  ftate 
they  are  very  aftive,  and  differ  but  little  from  the  per- 
feft  animal,  except  in  their  wanting  wings  : In  this  ftate, 
however,  as  well  as  that  of  a cjhryfalid,  the  animal  is  in- 
capable of  propagating  its  kind.  After  the  lall  transfor- 
mation, the  wings  unfold  ; and  the  impregnated  female 
lays  her  eggs  commonly  ranged  one  belide  another,  upon, 
ihe  leaf  of  a plant. 

Yol.  HI.  3 I 
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Thcfe  eggs,  when  viewed  with  a microfcope,  prefent 
Angular  varieties  of  configuration : Some  are  crowned 
with  a row  of  fmall  hairs  ; others  wear  a circular  fillet ; 
and  the  greater  number  have  a cappice,  which  the  larva 
pulhes  off  when  it  burfts  open  the  egg.  Releafed  by  na- 
ture from  their  prifons,  the  young  overfpread  thofe  plants 
upon  which  they  feed,  extraditing,  by  means  of  the  roft- 
rum,  thofe  juices  which  are  proper  for  their  nourilh- 
ment.  Even  in  this  ftate,  the  larvae  begin  to  renounce 
their  graminivorous  and  peaceable  habits  ; fome  of  them 
are  voracious  in  an  eminent  degree,  and  fpare  no  fmall 
animal  that  comes  in  their  way 

This  feems  indeed  but  a prelude  to  that  ferocity  which 
thefe  creatures  difpiay  in  their  perfect  ftate  : Then  they 
deftroy  caterpillars,  flies,  and  many  of  the  coleopterous 
inUfts,  which  feem  protefted  from  their  affaults  by  the 
hardnefs  ot  their  wings  : They  are  then  mere  cannibals, 
who  glut  themielves  with  the  blood  of  every  animal,  not 
excepting  even  thofe  of  their  own  genus. 

The  cimex  hiofeiami  of  Linnteus , or  hen-bane  bug, 
from  its  refidence  on  the  plant  that  bears  that  name,  is 
deferibed  by  Ray  under  the  appellation  of  the  fmaller 
wood  bug.  Its  body  is  of  an  oblong  and  narrow 
fiiape  : Above,  the  infect  is  red,  variegated  with  black 
fpots  f . 

Another  fpecies  is  alfo  found  on  the  hen-bane,  with 
brown  wings,  decorated  with  white  fpots  ; it  is  deferib- 
ed by  Li  mucus  in  the  Fauna  Sivecica  t,  and  is  twice  the 

• fize 


? Barbut’s  Gen.  Infefl,  Ord.  II.  Gen.  8.  f Rai  Infed.  p.  55. 
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fite  of  the  former,  but  refembles  it  nearly  in  fliape,  and 
the  diftribution  of  its  colours.  Of  the  various  races  of  ougs, 
fome  are  found  in  the  meadows  ; fome  frequent  flowers ; 
and  a great  many  refide  among  bulhes  and  thrubs,  which 
feem  almoft  to  defy  the  pencil  to  difcriminate  them,  or 
imitate  their  various  hues. 


3 I » 
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Genus  IX. — /lphis.  "The  Plant  Loufes 


Few  infefls  are  more  common  than  thefe,  while  few 
prefent  greater  Angularities  to  the  obfervation  of  the  na~ 
turalift.  Plant  lice  are  Ceen  on  the  leaves  of  a great  va- 
riety of  plants,  and  often  in  fociety,  and  in  conliderable 
numbers.  At  certain  feafons,  they  are  viviparous,  and 
at  others  they  produce  inanimated  eggs,  which  remain  in 
that  (late  till  the  action  of  the  fun  call  forth  their  vital 
powers.  The  foitus,  when  the  parent  is  viviparous, 
{hews  figns  of  life  before  it  is  fairly  excluded  from  the 
body.  Sometimes  the  fame  mother  gives  birth  to  near 
twenty  in  a day,  without  appearing  lefs  in  bulk  than  be- 
fore *.  If  one  of  thefe  pregnant  females  are  taken  and 
prefled  between  the  finger  and  the  thumb,  a ft  ill  greater 
number  of  young  will  be  forced  from  her  body,  one  fol- 
lowing another  like  a ftring  of  beads,  and  growing  fmal- 
Jer  and  fmaller,  in  proportion  as  their  period  of  natural 
delivery  was  more  remote. 

Reaumur  is  of  opinion  that  fecundation  is  performed 
among  the  females  of  this  tribe,  without  copulating  with 
the  malef  ; and  the  experiments  of  fucceeding  naturalills 
have  confirmed  an  aflertion  that  feems  to  be  contradicted 
by  the  analogy  of  all  animated  nature.  Take  a plant 
loufe,  the  inftant  it  iffues  from  its  mother ; flrnt  it  up 
earefuliy  from  all  accel's  to  congenerous  animals  ; and  if 

k 

* Reaumur,  Tom.  IH.  p.  191. 

f Memoir,  pour  fervir  a L’Hift  de»  Infti5les,Tom,  III.  mem.  fi. 
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it  prove  a female,  it  will  produce  young  : In  like  man- 
ner, the  young  produced  from  this  virgin  loufe,  kept  fe- 
parately,  will  produce  an  offspring.  Some  naturalifts 
have  repeated  this  experiment  to  the  third  and  fourth  re- 
produ&ion.  Bonnet  obferved  nine  fucceflive  generations 
of  this  nature,  ail  in  the  fpace  of  three  months.  The  moil 
probable  account  of  this  Angular  facl  feems  to  be  this  ; 
that  as  in  all  animals  fecundation  is  accomplifhed  by  the 
copulation  of  male  and  female  ; fo  that  happens  with  the 
plant  lice ; but  with  this  difference,  that  the  fecundation- 
produced  by  that  act  is  tranfmitted  for  feveral  genera- 
tions, before  the  prolific  virtue  becomes  entirely  ex- 
haufled. 

The  young,  immediately  after  being  protruded  from 
the  mother,  are  al  vays  of  a paler  colour  than  the  parent; 
They  have  then  the  entire  ufe  of  their  limbs,  and  go  in 
quell  of  food.  All  the  different  kinds  caft  their  ikin  ; 
and  it  is  after  thefe  devclopements  that  fuch  of  them  as 
have  wings  obtain  tbefe  parts. 

It  is  not  the  males  only  that  are  winged,  as  we  have 
feen  in  fome  other  genera;  many  of  the  plant  lice  of 
ioth  fexes  are  deprived  of  thefe  inflruments  in  their  moft 
perfe£t  {late  ; for  many  of  the  females  without  them  are 
ieen  producing  young.  As  the  larva:  of  thefe  infects 
pofilfs  all  the  a&ivity  peculiar  to  their  genus  in  its  lafl 
ftage  of  growth,  fo  they  are  equally  diflinguifiied  by  vo- 
racity. They  are  furnifhed  with  a fmall  trunk,  which 
pierces  the  leaves,  and  enables  the  animal  to  extract  the 
juices  proper  for  its  nourifhment.  Many  plants  grow 
deformed  by  the  number  of  pnnftures  thus  made  upon 
their  leaves,  and  decay  from  the  want  of  their  ufual  fap. 
Some  thrive  even  when  covered  with  thefe  infe£ts , while 
ethers  rife  up  into  fmall  hollow  tubercles,  which,  on 
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being  broken  open,  difclole  the  numberlefs  families  that 
inhabit  them  f. 

Thefe  galles  or  excrefcences  formed  by  the  plant  loufe, 
and  which  often  fo  much  disfigure  the  (hrubs  upon  which 
they  grow,  are  in  China,  P trjia,  and  the  Levant,  applied 
fuccefsfully  in  dying.  Some  fpecies  formed  in  thefe 
more  northerly  climes  might  probably  be  turned  to  the 
fame  ufeful  purpofe,  were  their  virtues  underflood. 

.The  plant  lice  are  feen  to  void  from  the  anus  a clear 
liquid  fubflance,  of  a faccharine  nature,  which  is  greedily 
fought  after  by  other  infefts  ; the  fame  kind  of  fugary 
liquid  oozes  from  the  extremities  of  two  fmall  horny  ap- 
pendices that  terminate  the  abdomen.  It  is  in  purfuit  of 
this  fluid  that  the  ants  are  feen  to  frequent  thofe  plants 
upon  which  the  plant  lice  fettle  in  greateft  plenty.  From 
this  ciicumflance,  the  former  animals  have  been  fuppofed 
hoftile  to  the  latter ; while  other  naturalifls  have  deemed 
it  an  indication  of  the  friendfhip  of  the  two  genera  for 
each  other : but  it  is  neither  from  motives  of  love  nor  of 
hatred  that  the  ants  repair  in  fuch  numbers  to  thefe 
haunts  ; they  feek  to  gratify  their  avidity,  by  devouring 
their  excrements. 

The  mod  effeftual  method  of  preventing  the  depreda- 
tions of  plant  lice  upon  flowers  and  the  leaves  of  plants, 
is  fuggefled  by  thofe  infeeds  which  live  by  preying  upon 
them.  The  plant  loufe-lion,  or  aphidivorous  fly,  either 
by  inftinft  or  forefight,  depofits  her  eggs  in  the  midft  of 
thefe  animals  ; and  as  foon  as  the  larvae  are  produced, 
they  devour  hundreds  around  them,  without  the  neceffity 
of  any  other  movement  than  turning  to  the  right  fide  or 
the  left.  This  formidable  infeft  is  furnilhetl  with  two 

tubercular 
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tubercular  horns,  with  which  it  pierces  the  plant  loufe, 
and  fucks  its  juice.  A number  of  its  eggs  placed  upon 
the  leaves  frequented  by  the  lice,  would  foon  produce  a 
number  fufficient  to  fupprefs  or  deitroy  them  *. 

The  plant  loufe  is  a very  minute  infect.  Its  generic 
charaders  have  been  thus  deferibed  by  naturalifls  : The 
roftrum  is  bent  inwards  ; the  antenna:  are  longer  than  the 
thorax  ; there  are  four  erect  wings  belonging  to  many 
genera,  while  others  altogether  want  thefe  parts  ; from 
the  extremity  of  the  abdomen  there  projed  two  horny 
appendices  ; the  feet  have  one  articulation,  and  are  form- 
ed for  walking  f . 

M.  de  Reaumur  fuppofes  that  almoft  every  plant  has  its 
peculiar  loule,  the  colour  varying  according  to  that  of 
the  leaves  upon  which  they  relide.  Thirty-three  fpecies 
are  reckoned  up  by  the  Swedc/h  naturalift. 


* Reaumur,  Tome  III.  Memoircxi. 
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0ENUS  X. — Cherncs, . 


^Nearly  allied  to  the  laft  tribe  of  infefts,  but  of  fuper?-. 
or  fize,  is  the  chermes,  a race  termed  gall  infeBs  by  M, 
de  Reaumur  * , Their  characters  are  drawn  from  the  litu- 
ation  of  the  roftrum,  which  is  placed  in  the  bread  ; and 
from  the  fhape  of  the  antennae,  which  are  longer  than  the 
thorax-  The  wings  are  four  in  number,  folding  clofe 
along  the  fides  of  the  abdomen  ; the  feet  are  formed  for 
leaping,  their  tarfi  having  two  articulations. 

Thefe  animals  are  found  inhabiting  a great  variety  of 
different  trees  and  plants,  upon  which  they  produce  very 
lingular  excrefcences : The  Linqeean  names  affixed  to 
each  fpecies  are  for  the  me, ft  part  derived  from  the  par- 
ticular tree  upon  which  they  feed  ; that  of  the  fig  tree  is 
the  largeft,  and  therefore  more  eafily  examined  than  any 
of  the  reft  of  the  tribe. 

The  whole  body  of  this  infeft  is  brown  above,  and 
green  beneath  ; the  antennae  are  large,  hairy,  and  of  the 
fame  hue  with  the  back.  The  wings,  which  are  twice 
the  length  of  the  abdomen,  are  placed  fo  as  to  form  a 
kind  of  roof,  as  if  to  protect  the  animal  from  rain  f. 
Other  fpecies,  of  inferior  fize,  frequent  the  elm,  the  aPn, 
the  cherry,  and  the  fir;  that  which  inhabits  the  laft  of 
thefe  trees  is  provided,  with  a iharp  pointed  inftrument, 
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by  which  it  makes  punctures  in  the  extremity  of  the 
branches,  in  order  to  depofit  its  young.  By  this  means 
the  fir-tree  chermes  produces  that  enormous  fcaly  pro- 
tuberance, which  is  often  feen  at  the  funamit  of  the 
branches,  and  which  is  formed  by  the  extravafation  of  toe 
juices  through  the  wounds  thus  made  f. 

The  larva  dhermes  has  fix  ? set : In  figure,  it  refetn- 
bles  the  perfect  infeft ; it  fbape  is  oblong,  and  its  mo- 
tion flow.  In  the  chrylalid  ftate,  the  form  is  fome  vhat 
changed,  by  two  fmall  protuheraoces  upon  tht  thorax, 
the  rudiments  of  future  wings.  When  the  cnryfalids 
are  about  to  undergo  their  laft  metamorphofes,  they  re- 
treat to  the  under  fide  of  a leaf,  to  which  they  remain 
attached  without  motion. 

On  the  approach  of  their  change,  the  membrane  above 
the  head  and  thorax  is  feen  to  fplit  and  open  : The  per- 
fect infect  then  comes  forth  with  its  wings,  leaving  the 
fpoils  of  its  chryfalis  ftill  adhering  to  the  leaf,  and  rent 
on  the  anterior  part.  The  empty  floughs  of  thefe  in  lefts 
are  often  found  in  great  plenty  beneath  the  leaves  of  the 
fig-tree. 

The  tubercles  raifed  upon  the  branches  of  trees  by  the 
punftures  of  the  chermes,  not  only  become  the  refidence 
of  the  animal,  but  alfo  of  its  eggs  and  larva,  which  are 
contained  in  thofe  cells  with  which  they  abound.  The 
box-tree  chermes  produces  no  excrefcences  upon  that 
plant : Its  punftures  make  the  leaves  bend  in  towards 
each  other  at  their  extremity,  where  their  union  forms, 
tit  the  fummit  of  the  branch,  a hollow  knob,  in  which 
the  larvae  of  that  infeft  find  fhelter. 

-Vol.  III.  3 K J?oth 
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Roth  in  their  larva  and  chryfalid  (late,  many  of  the 
chermes  eject  from  the  anus  a white  faccharine  fubflance 
refembling  manna : within  the  hollow  balls  formed  by 
the  box  leaves,  there  are  frmll  foft  grains  of  this  fub- 
ftattce  depofited  ; and  in  that  date  it  is  frequently  feesi 
iffuing  from  the  anus  of  the  infect  that  dwells  there  f. 
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Genus  II. — Coccus.  The  Cochineal , 


The  infects  of  this  tribe,  prefent  the  moft  fmgular  form 
which  we  have,  perhaps,  yet  iurveyed  in  this  department 
of  animated  nature.  They  were  long  imported  into  Eu- 
rope as  an  article  of  commerce,  before  their  claim  to  rank 
among  animals  was  admitted. 

The  males  are  commonly  of  a fmaller  fize  than  the  fe- 
males  ; the  former  have  two  erect  wings,  while  the  lat- 
ter are  apterous  ; the  roftrum  is  fituated  in  the  breall  - 
the  antennas  are  fetaceous,  and  the  poifers  or  halteis  ate 
wanting;  the  pofterior  part  of  the  abdomen  is  briflly , or 
velveted  *. 

Several  fpecies  of  thefe  infects  are  found  upon  Euro- 
pean plants  ; that,  however,  upon  the  pimpinella  roots, 
called  the  grain  of  fcarlet  of  Poland,  was  long  known  in 
this  part  of  the  world,  as  a dye,  before  the  Mexican  co- 
chineal was  introduced.  A particular  liiftory  of  this 
infeft,  which  is  now  no  longer  an  article  of  commerce^ 
fince  the  difeovery  of  Mexico,  may  be  found  in  B reynius . 
as  quoted  by  Reaumur  f. 

The  drug  at  prefent  moft  in  eftimation,  for  the  fine 
colour  it  gives  our  clothes,  is  the  cochineal  of  Mexico , 
an  infeft  domefticated  and  reared  with  great  care  by  the 
Indians.  It  grows  not  upon  the  root,  but  upon  the 
3K  2 leave? 

* Sjftcma  Nature,  Old.  I!,  Gen,  ».  t IV-  P*  W* 


THE  COCHINEA*. 


4‘+4 

leaves  of  a plant  known  by  the  various  names  of  cpuh- 
ti ' nopal,  racket,  and  cardaffia.  The  method  of  culti 
vating  them  upon  this  tree,  pradifed  by  the  Mexicans', 
is  by  collecting  ten  or  twelve  together  into  one  nidus, 
made  of  mofs  or  cotton  ; thefe  infefts  being  put  into  thefe 
aefts,  are  fixed- to  the  branches 'of  opuntia,  which  is  plant- 
ed around  their  houfes. 

Cochineals  have  not  long  remained  in  this  ftate  when 
they  produce  fwarms  of  young,  which  difperfe  and  feed 
among  the  juicy  leaves,  and  there  produce  a new  gene*- 
ration.  The  infects  having  thus  multiplied,  are  gather- 
ed three  different  feafons  in  the  year:  the  iirft  is  per- 
formed by  taking-  away  the  nefts  that  were  placed  oriiu- 
naily  upon  the  tree  j the  fecond,  by  picking  the  cochi- 
neal from  the  leaves  with  pincers  ; and  the  third,  at  the 
apptoach  ot  winter,  by  cutting  oft  the  leaves,  which  are 
yet  loaded  with  infects  : This  laft  contains  animals  in 
various  ftages  of  their  exigence,  and  of  different  fixes 
it  is  therefore  reckoned  of  inferior  equality  on  that  ac- 
count, and  alfo,  becaufe,  in  feraping  the  leaf,  fome  part 
of  the  epiderm  neceflarily  comes  off,  and  mixes  with  the 
cochineal.  The  Spaniards  call  it  GrariUla. 

Having  thus  collected  the  infeds,  the  next  part  of  thx 
pr  >eefs  is  killing  them  and  preparing  them  for  fale  ; and 
ac  .-idmg  as  this  is  performed,  the  cochineal  is  fuppefed 
to  be  of  different  quality,  and  obtains  various  names,  ac- 
cording as  its  colour  is  fuppofed  to  be  more  or  lefs  af- 
fected. That  which  is  prepared  by  the  gentle  heat  of  o- 
vens,  is  ot  an  afh-grey,  or  mottled  colour,  and  named- 
J^Jpcada  lx  the  i elect s are  deprived  of  life  by  plunging 
t'  m with  bsfkt  ts  into  hot  water,  it  then  goes  by  the- 
name  of  Reregrida,  and  is  not  covered  over  with  that 
white  powder,  common  to  the  other  kinds.  Lafllv,  it- 
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oears  the  appellation  ofNcgra,  if  deftroyed  upon  the  hot 
plates  that  have  been  ufed  for  the  roafting  of  maize. 

But  whatever  be  the  method  of  preparation,  that  co- 
chineal is  always  f6und  fuperior,  both  in  quality  and 
quantity,  which  has  been  produced  upon  the  cultivated 
frees.  The  cultivation  of  the  opuntia,  therefore,  and  the 
railing  cochineal,  is  a trade  almoft  univerf.il  throughout 
Mexico : Eight  hundred  and  eighty  thoufand  pound 
"’eight  of  this  article,  is  faid  to  be  annually  imported  in- 
to Europe,  where  it  fells  at  a high  price*'.  Various  are 
the  ufes  to  which  our  luxuries,  and  the  arts  fubfervient 
to  them,  have  applied  this  drug.  It  is  ufed  in  dyeing,  and 
produces  along  with  other  fu  bit  antes,  a variety  of  Ihades 
of  fcarlet : It  furnilhes  painters  with  many  lively  Ihades  of 
fcarlet,  crimfon,  and  red  : When  ground  into  powder,  it 
enters  copioully  into  that  carminative  mixture  which: 
imitates  the  bloom  of  youth  on  the  human  cheek,  and 
which  is  fo  frequently  had  recourfe  to  by  the  fair,  who 
would  repair  the  injuries  of  time  f : had  it  really  this 
effect,  the  Mexicans , we  mull  allow,  would  command  a 
treafure  of  greater  value  than  all  the  mines  of  the  new 
World. 

Some  attempts  have  been  made  by  the  French  to  find 
out  the  cochineal  in  St.  Domingo,  and  to  rival  the  Spani- 
ards in  their  lucrative  commerce  in  that  article.  The 
Specimens,  however,  that  have  been  produced  in  Europe, 
by  one  of  the  correfpondents  of  the  academy  of  fciences  t 
in  that  ifland,  have  not,  hitherto,  anfwered  expectation, 
but  produced  a colour  fo  weak  as  gives  reafon  to  doubt 
"hether  the  infect  be  of  the  fame  fpecies.  It  is  proba- 
ble, 

* Reaumur,  Tom. IV.  p.  106. 
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ble,  however,  that  the  art  of  tranfporting  the  cochineal,' 
like  the  filk  worms,  into  whatever  country  the  opuntia 
may  grow,  will  foon  be  d'lcovered,  and  the  monopoly  of 
that  drug  be  no  longer  engroffed  by  the  Spaniards  *, 


* Reaumur  Tom.  IV,  p.  105, 
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Genus  XII. — Ibrips. 


1*N  this  race  of  infetfcs  the  rollrum  is  fo  obfcure,  from  its 
minutenefs,  as  to  be  fcarce  perceptible:  The  antenna;  are 
filiform  and  as  long  as  the  thorax ; the  body  is  ot  equal 
thicknefs  through  the  whole  length,  and  (lender  ; the 
four  wings  are  extended  along  the  back,  narrow  in  pro- 
portion to  their  length,  and  eroded  at  fome  diiiaace  from 
the  bale ; the  abdomen  is  bent  upwards,  and  the  feet 
commonly  have  two  articulations.  Only  five  fpecies  are 
enumerated  under  this  genus  by  IAnnxus  *■ 

The  auimals  of  this  family  arc  fo  minute,  that  they 
are  not  objects  of  difcullion,  unlefs  viewed  with  a mi- 
crofeope;  to  the  naked  eye  they  appear  rather  like  atoms 
than  living  animals.  They  refide  commonly  upon 
flowers,  and  under  the  bark  of  trees,  and  it  is  there  alio 
that  their  larvte  are  found,  which  only  differ  irom  them 
by  their  wanting  wings  and  elytra.  The  thrips  jurifpe* 
xina,  is  one  of  the  largeft  of  this  diminutive  race ; the 
thorax  and  abdomen  are  black,  the  elytra  white.  In 
autumn  it  is  found  in  numbers  among  flowers,  and  on 
the  juniper.  Linnceus,  for  a long  time,  was  uncertain  now 
to  arrange  it,  from  not  difeovering  more  than  one  pair 
of  wings  f . M.  de  Geer  firft  obferved  that  it  had  four 
exceedingly  narrow  ones,  with  which  it  (lies  but  little,, 
but  runs  quickly  f. 

2 
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CHAPTER  IV, 

f 

Section  I. 


Order  III . — -L epidopt erous  IrifeEUy 


This  order  contains  all  the  different  kinds  of  tlio  motlj 
and  butterfly;  infers  characlerifcd  by  four  wings,  which 
are  imbricated  with  fcales ; and  by  a mouth  furnifhed  with 
a fpinal  tongue,  which  can  be  extended  or  rolled  up  at 
pleafure.  The  bodies  of  all  this  clafs  are  covered  with 
down,  and  their  wings  decorated  with  fuch  a variety  of 
brilliant  colours,  that  they  may  be  regarded  as  the  mofi 
beautiful  with  which  nature  has  enlivened  and  adorned 
(the  fields. 
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Genus  I. — Papilio,  the  Butterfly. 


The  antennae  of  this  genus  grow  thicker,  and  are  ge- 
nerally terminated  with  a knob  or  capitulum.  When 
fitting,  the  wings  are  not  folded  down,  but  ere&ed  fo 
that  their  extremities  nearly  touch  each  other  above  the 
body.  They  are  diftinguilhed  from  the  moths,  by  fly- 
ing in  the  day  time. 

Of  this  genus  there  are  273  different  fpecies,  already 
known  and  deferibed  : To  prevent  confufion,  they  have 
been  arranged  by  lintueus  into  five  diftinct  claffes,  viz. 
the  equites,  the  heliconii,  the  danai,  the  nymphales  and 
the  plebeii*  . Each  of  thefe  claffes  is  characterized  by 
fome  particular  part ; fo  that  every  fpecies  when  examined, 
difeovers  immediately  to  what  clafs  it  ought  to  be  refer- 
red. 

There  is  no  clafs  of  infedts  which  hath  been  more  ac- 
curately examined,  or  whofe  hiftory  hath  been  fo  fully 
detailed,  as  that  of  the  butterfly  and  moth.  Two  large 
volumes  have  been  dedicated  folely  to  this  tribe  by  the 
indefatigable  Reaumur.  The  metamorpbofis  of  infefts  is 
better  illuftrated  by  their  hiftory,  becaufe  in  them  thefe 
changes  are  more  frequent,  and  more  perceptible. 

Some  of  thefe  animals  frequently  call  their  (kin,  be- 
fides  undergoing  thole  more  confiderable  transformations 
Which  introduce  them  into  a new  fphere  of  action  ; be- 

Vol.  III.  3 L fore 
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fore  thcfc  develope,  the  outer  (kin  is  feen  to  wither  and 
lofe  the  vivacity  of  its  colours,  owing  to  a new  coat 
•which  already  covers  the  animal  beneath,  and  intercepts 
the  juices  which  formerly  circulated  through  it:  After 
fome  efforts,  this  dried  covering  is  rent  towards  the  back 
part  of  the  head,  where  a frefn  (kin  appears  ; and  through 
this  aperture,  the  worm  makes  his  cfcape  leaving  his 
fpoils  behind  *. 

After  undergoing  feveral  changes  of  this  kind,  the  a- 
pimal  prepares  to  undergo  another  ftill  more  confiderable, 
which  is  to  introduce  it  into  the  (late  of  a chryfalid,  deprived 
of  almofl  all  motion,  and  incapable  of  taking  food.  This 
change  is  eff  iffed  nearly  in  the  fame  manner  as  the  fore- 
going; but  in  fome  it  is  very  long  in  being  accompliflied- 
Several  fpecies  of  the  butterfly  worm,  conflrr.ct  in  a very 
ingenious  manner  a coque  or  nut  of  filk,  into  which  they 
enter  before  their  transformation,  and  in  which  they  con- 
tinue for  nine  months,  without  food,  before  their  meta- 
morphofes  be  accompliflied  f.  During  this  long  period, 
they  are  apparently  inanimate,  and  take  no  food. 

Various  fubftances  enter  into  the  compofition  of  the 
habitations  conftructed  by  thefe  animals  before  their  me* 
tamorphofes  ; fome  are  of  filk  ; in  others  that  is  combined 
with  other  matter  ; feveral  kinds  conflrudl  no  habitation, 
but  are  protected  by  a cruflaceous  (hell,  formed  by  a glu- 
tinous fubftance,  exfuding  from  their  bodies  : Some  are 
fufpended  vertically,  while  others  hang  horizontally  by 
a thread  which  furrounds  the  middle  of  the  body  %• 

The  external  form  of  the  chryfalids  varies  according  to 
the  fpecies  of  butterfly  that  inhabits  them  ; in  all,  howe- 
ver, there  are  apertures  oppofitc  to  the  thorax,  by  which 
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refpiration  is  can  led  on  during  the  whole  period  of  their 
inactive  (late.  After  the  appointed  dine,  when  the  ani- 
mal has  acquired  fu Indent  vigour,  the  fhell  is  broken, 
■which  at  once  conftituted  the  grave  of  the  caterpillar, 
and  the  cradle  of  the  butterfly  : the  down  already  grown 
upon  the  infect  has  completely  feparated  it  on  all  fides 
from  the  fhell,  which,  by  the  aftion  of  the  head,  is  bro- 
ken oppoflte  to  that  part,  and  affords  free  egrefs  to  the 
prifoner  it  fo  long  confined  *. 

The  wings  of  the  butieifly,  on  its  firft  appearance,  are 
clofely  folded;  but  by  the  help  of  a liquor  conflantly  cir- 
culating through  them,  they  are  foon  expanded,  and  fuf- 
ficiently  hardened,  by  the  action  of  the  air,  to  endure  the 
efforts  of  flying.  It  is  then  that  the  infedh  enters  upon  a 
more  enlarged  fphere  of  action,  with  increafed  powers  : 
He  ranges  from  flower  to  flower,  darting  his  roll  ram  in- 
to their  neftaria  for  the  delicious  fiores  they  contain. 
Ihen  too  in  the  full  poffeffion  of  every  faculty  granted 
to  his  race,  he  prepares  to  multiply  and  perpetuate  it. 

This  lair  and  molt  confiderable  metamorphofis,  is  at- 
tended with  a greater  change  in  the  economy  of  the  ani- 
mal,  than  any  of  the  preceding  ; not  only  thefkin,  but  the 
teeth, jaws,  and  cranium , are  left  behind.  The  largeartcry 
which  pafics  along  the  body,  may  be  coufidered  as  a fuc- 
ceffion  of  different  hearts  employed  in  circulating  the 
Mood,  which  is  at  that  important  sera,  obferved  to  flow 
ln  a different  dire£lion  from  what  it  did  before,  like  the 
foetus  of  a quadruped  after  birth  f:  Formerly  it  circulat- 
ed  from  the  extremity  to  the  head  ; it  now  purfues  a 
uourfe  direftly  oppoflte. 

3 Lj  The 


* Idem,  mem.  14, 

t Vide  Malphigi  and  Reaumur.  Toir.e  I.  mem.  10. 
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The  quantity  of  food  taken  by  thefe  animals  in  the  it' 
laft  ftate,  is  comparatively  fmall  to  what  they  formerly 
devoured.  For  a fhort  time  after  their  appearance  on  the 
wing,  their  excrements  are  voided  in  a greater  quantity, 
and  red  like  blood  ; this  is,  perhaps,  the  remains  of  that 
food,  which  they  contained  before  their  laft  change.  Its 
appearance  on  the  furface  of  the  earth,  has  at  different 
times  been  regarded  as  portentous  of  fome  heavy  cala- 
mity, being  fuppofed  to  be  blood  that  had  dropt  from  the 
clouds  *. 

Some  of  thefe  animals  are  gregarious,  and  live  in  foci- 
ety  during  every  ftage  of  their  exiftence ; others  live  in 
that  ftate  during  one  period  of  their  lives  only.  The  du- 
ration of  their  life  is  various  according  to  the  weather  ; 
its  warmth  accelerates  every  ftep  of  their  progrefs,  and 
cold  retards  all  their  developemcnts : A worm  produced 
in  a certain  period  of  the  fummer  lives  only  lor  three 
months,  while  the  fame  fpecies,  if  hatched  a little  later 
in  the  feafon,  lives  another  year  ; hence,  Reaumur,  has 
devifed  a method  of  prolonging  the  lives  of  thefe  animals 
greatly  beyond  their  natural  courle.  f. 

The  butterflies  of  every  fpecies  are  extremely  prolific  ; 
a fingle  female  at  one  birth  produces  feveral  hundred 
eggs ; and  the  rnoft  wonderful  particular  in  the  hiftory  of 
thefe  infers,  is  the  precautions  by  which  they  provide 
for  the  fecuriry  of  the  young  ; fome  tear  off  the  down 
from  their  own  bodies  to  l'upply  them  with  a cover- 
ing t. 

Various 

* Yie  de  M.  Pierefe  par  M.  Gaffcndi. 

f Tom.  11.  mem.  I. 

} Reaumur,  Tome  II.  mem,  a. 
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Various  infefts  prey  upon  the  butterfly,  or  haflen  the 
approach  of  its  diffolution.  A certain  fpecies  of  fly 
makes  its  way  into  its  body,  while  yet  a worm,  and 
there  depofits  its  eggs,  and,  although  this  worm  continues 
to  live,  and  be  metamorphofed  into  a chryfalid,  no  but- 
terfly is  produced  from  it , thofe  internal  parts  that  were 
effential  to  its  prefervation,  being  confumed  by  the  larvae 
of  thefly.  From  the  great  fecundity  and  variety  of  the 
infefts  of  this  genus,  they  probably  would  foon  cover 
the  furface  of  the  earth,  did  not  nature  provide  a bar  to 
their  increafe,  by  multiplying  their  enemies:  hence  they 
are  deftined  to  become  the  food  of  a great  number  of  a- 
nimals  of  various  kinds,  fome  of  which  fwallow  them 
entirely,  others  macerate  their  bodies  ; while  many  ac- 
complifh  their  deftruftion  by  gradually  fucking  their 
juices.  A Angle  pair  of  fparrows,  in  order  to  fupply 
themfelves  and  their  young,  may  deftroy,  as  is  fuppofed, 
three  thoufand,  three  hundred  and  fixty  butterflies  in  one 
week  f . 

The  vail  number  of  animals  belonging  to  this  genus, 
and  the  variety  and  richnefs  of  their  colourmg,  afford 
ample  fcope  to  the  painter  for  the  exercife  of  his  art. 
It  was  chiefly  of  thefe  inlefts  that  Madame  Mariamne- 
exhibited  thofe  exquifite  drawings  that  conftitute  the  pe- 
culiar merit  of  her  work.  It  is  principally  in  Ame- 
rica, the  Eajl  Indies , and  China,  that  thofe  fpecies  are 
found,  which  conftitute  the  ornament  of  our  collections. 
From  the  policy  of  the  latter  country,  the  ladies  are  cir- 
oumfcribed  m their  amufements ; there  they  domefti- 
3 L 3 cate 

t Vide  a General  Treatife  on  Hufbandry,  See,  by  Mr  Bradely,  Profef- 
h>t  of  Botany  in  Cambridge,  1734. 
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ate  various  fpecies  of  this  tribe  of  infers,  and  make 
their  economy  and  manners  the  principal  lludy  of  their 
lives;  large  glafs  apartments,  furailhcd  with  proper  food, 
being  fitted  up  for  the  accommodation  of  thefe  animals. 
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Genus  II. — Sphinx, 


T his  tribe  contains  all  tbofe  infects  which  hold  an  inter- 
mediate  ftation,  between  the  butterflies  and  moths.  Their 
antennae  are  of  a prifmatic  form,  thicker  in  the  middle 
than  at  the  extremity  ; their  wings  fold  down  over  the 
back  when  at  reft  ; when  on  the  wing  their  motions  are 
flow  and  heavy.  The  moths,  or  phalasnae  are  nocturnal 
infects.  The  butterfly  makes  its  appearance  in  the  open 
day;  while  the  excurfions  of  the  fphinx  are  chiefly  in  the 
twilight  of  morning  and  evening  *, 

The  infedts  belonging  to  this  genus,  though  far  lefs 
numerous  in  their  varieties,  prefent  not  uniformly  the 
fame  characters  to  the  obferver ; fotne  have  angulated 
wings  ; in  others,  the  wings  are  entire  ; fome  are  known 
by  a barb,  or  tuft  of  hair  growing  from  the  anus  ; 
■vvhiile  many  are  diftinguiflied  by  other  differences  in  their 
^sternal  appearance,  both  in  the  larvae  and  winged  ftate. 
i'hefe  laft,  I.innteus  has  termed  adfeitee , as  if  brought  in- 
to the  family  by  a fort  of  adoption,  and  thus  diftinguifh- 
ed  from  the  legitimate  fphinxes. 

The  name  of  fphinx  has  been  given  to  the  infects  of 
this  genus  from  the  Angular  attitude  in  which  they  are 
°ften  feen  in  their  caterpillar  ftate  ; the  hinder  part  o 
the  body  is  then  feen  attached  to  the  branch  of  a tree, 

whilp 
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•while  the  reft  of  the  body  like  the  celebrated  fphinx 
Hands  in  an  ere£l  pofture : The  cod  which  they  form, 
previous  to  their  metamorpholis,  and  into  which  the  a- 
nimal  enters,  is  conilrucled  below  ground  of  earth  and 
grains  of  corn,  interwoven  with  threads  of  their  own  ma- 
nufacture : When  inverted  with  the  powers  of  a winged 
infe£t,  their  voracity  is  diminifhed  ; they  fly  heavily  from 
flower  to  flower,  introducing  the  tongue  into  the  necfaria 
for  the  liquor  contained  there. 

The  fphinx  atropos  is  the  molt  remarkable  animal  of 
this  genus  ; the  upper  wings  are  of  a blackiih  brown, 
waved  irregularly  above  and  below,  with  bands  of  a 
lighter  hue ; the  under  wings  and  abdomen,  are  of  a fine 
yellow,  variegated  with  tranfvcrfe  bands  of  black  *.  The 
worm  from  which  this  infect  proceeds  is  large,  fmooth, 
and  green,  terminating  in  a kind  of  horn  at  the  extremi- 
ty f- 

The  moft  remarkable  part  of  this  animal  is  the  repre- 
fentation  of  a death's  head,  which  is  feen  upon  the  upper 
part  of  the  thorax  ; This  mournful  picture  is  formed  by 
a large  irregular  gray  patch,  marked  with  two  black 
dots  near  the  middle  J.  In  the  province  of  Brittany  the 
people  were  affii&c-d  during  a certain  feafon  with  an  epi- 
demic diforder,  which  often  proved  mortal ; the  inhabi- 
tants were  greatly  alarmed  by  the  unufuai  numbers  of 
tliefe  infects,  which  the  common  people  imagined  came  to 
forenode  their  deltrudion,  by  this  portentous  reprefenta- 
tion  upon  their  backs.  The  Royal  Academy  was  con- 
fulted,  whether  the  fphinx,  by  its  uncommon  numbers, 
might  not  be  the  caufe  of  this  calamity,  fo  great  was  the 
alarm  which  their  appearance  created  §. 

* Fauna  Swecica  n.  809.  f Ral  Infect,  p.  36a.  n,  6a. 

| Reaumur,  Tom.  I.  p.  *93.  § Idem,  ubi  fupra. 
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The  fphinx  atropos,  when  hurt,  has  the  power  of  utter- 
ing a difmal  and  melancholy  cry,  like  a tnoufe  ; owing, 
as  is  fuppofed,  to  the  violent  rubbing  of  fome  of  its  icaly 
members.  There  are  forty-i'evefl  different  kinds  ot  thefe 
animals. 
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Genus  III. — Phalanx.  ’Phe  Moths. 


The  moths  are  the  mod  numerous  genus  hitherto 
known,  either  in  the  animal  or  vegetable  world  : Linnxus 
lias  enumerated  about  four  hundred  and  fixty  fpecies, 
and  probably  is  far  fhort  of  the  real  number.  They  are 
more  frequent  in  warm  and  dry  climates  than  in  ours  ; 
and  they  are  more  plentiful  in  South  than  North  Britain. 
In  the  former  country,  feventy  different  kinds  have  been 
colle&ed  ; While  in  the  latter,  fcarcely  half  that  number 
have  yet  been  noticed.  The  characters  by  which  this 
numerous  genus  is  diftinguifhed  are  the  following  : The 
antenncc  fetaceous,  diinmifhing  in  thicknefs  from  the  bafe 
to  the  extremity ; their  wings,  when  at  reft,  are  in  gene- 
ral folded  down  ; and  they  fly  during  the  night.  The  race 
of  moths  have  been  further  fubdivided  into  eight  different 
families.  The  firft,  called  the  attaci,  have  the  wings  hang- 
ing downwards,  and  fpread  open ; and  the  antennae  are 
either  peftinated  or  fetaceous : The  fccond  are  named 
bombices,  and  have  their  wings  covering  the  body  hori- 
zontally, with  pe&inated  and  fetaceous  antennae : The 
third  family  comprehends  the  no&use,  whofe  wings  are 
incumbent,  and  the  antennae  fetaceous  : Thofe  of  the 
fourth  tribe  are  termed  geometr*.  and  have  their  wings, 
when  at  reft,  extended  horizontally  : The  tortices  are 
diftinguifhed  by  obfcure  wings,  the  exterior  margins 
forming  a curve  : The  pyralides  have  the  inner  margins 
of  the  wings  laid  one  over  the  other  : In  the  tine*,  the 
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wings  are  wrapped  up,  and  folded  round  the  body,  fo  as 
to  give  the  infed  a cylindrical  form  : And,  laftly,  tha 
family  of  alucitae  have  their  wings  fplit,  or  divided  into 
different  branches,  almofi  to  their  bafe  *. 

The  greater  part  of  thefc  phalange,  or  moths,  when  at 
liberty  in  the  fields,  only  fly  during  the  night,  or  towards 
the  evening  : Thofe  which  are  domefticated  in  boxes 
made  for  that  purpofe,  give  indications  by  their  fluttering 
within  when  the  natural  period  of  their  activity  ap- 
proaches. During  the  day  they  remain  quiet,  and  ap- 
parently reconciled  to  their  confinement;  they  flutter 
throughout  the  whole  extent  of  their  prifons,  and  teftify 
their  impatience  at  their  want  of  freedom. 

All  the  diurnal  butterflies  are  provided  with  a roftrum 
for  gathering,  and  for  the  reception  of  their  food ; a great 
part  of  the  phalaenge  are  entirely  deftitute  of  that  organ, 
while  in  others  it  is  fo  fmall  as  fcarcely  to  be  difcernible 
with  the  naked  eye.  This  Angular  faft  hath  been  fully 
inveftigated  by  the  indefatigable  Reaumur,  who,  after 
examining  many  moths  with  a ftrong  magnifier,  has  not 
been  able  to  difcover  the  fmalleft  veftige  of  a mouth  f. 
A confiderable  number,  therefore,  of  thefe  animals,  mult 
pafs  the  whole  of  their  winged  Hate  without  food  : Thefe 
cannot  be  deftruilive  to  cloth  or.  furs,  except  while  they 
Remain  in  the  form  of  worms. 

The  caterpillars  from  which  the  various  fpecies  of 
moths  are  produced,  exhibit  nearly  the  fame  variety  of 
appearance  as  the  winged  infe&s  which  fpring  from  them. 
Some  are  large,  while  others  are  extremely  minute; 
many  are  provided  with  ten,  others  twelve  and  fourteen 
♦set ; the  largeft  and  moli  common  have  fixteen.  Some 
3 M 2 of 
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of  the  fmaller  caterpillars  are  fmooth,  and  others  covered 
with  hairs,  which  produce  an  itchinefs  and  an  inflamma- 
tion, when  they  touch  the  human  flcin  *. 

All  the  caterpillars  of  phalsenae,  after  having  feveral 
times  call  their  Ikin,  fpin  for  themfelves  materials  of  a 
habitation,  in  which  they  are  to  be  transformed  into 
chryfalids.  Of  all  the  inventions  of  infe&s  to  protect 
themfelves  during  their  ftate  of  imbecility,  that  pra&if- 
ed  by  the  filk  worm  is  molt  univerfally  known  ; and  if 
animals  acquire  a confequence  or  reputation  from  their 
connection  with  man,  and  the  conveniencies  with  which 
they  accommodate  him,  this  infe&  may  challenge,  per- 
haps, a larger  {hare  of  it  than  any  other  animal  whatever. 
Our  luxury  has  brought  filk  into  fuch  general  requeft, 
that  it  now  may  be  deemed  a neceffary  of  life  : The 
poor,  in  tome  countries  at  leaft,  would  find  it  almoil  im- 
pofiible  to  procure  the  necefiary  articles  of  clothing,  were 
woollen  fluffs  worn  by  all  thofe  who  at  prefent  are  fup- 
plied  with  filk. 

The  produce  of  the  common  filk  worm  has  been  found 
molt  proper  for  the  purpofe  of  manufacturing  into  cloth  : 
That  glutinous  fubftance  with  which  the  filk  is  always 
covered  when  it  firff  comes  from  the  worm,  and  which 
gives  it  that  adhtfive  quality  i'o  proper  for  corftruCting 
their  edifices,  foontr  dries  than  in  that  of  any  ether  in- 
feit.  The  cods  cor.fl.ru  Cted  by  feme  other  fpecies  are  fo 
firmly  glued  together,  that  no  operation  can  feparate  the 
threads.  the  produce  of  many  is  by  far  too  fine  for  any 
purpole  in  our  manufactures,  while  that  of  another  dais 
is  too  coarfe. 

Sever*! 
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Several  very  laudable  attempts  have  been  made,  but 
hitherto  without  any  confiderable  degree  of  fuccefs,  to 
rear  the  filk  worm  in  Britain.  The  public  have  lately 
been  informed  by  a manufacturer  in  Paijley,  of  his  hav- 
ing prepared  a web  entirely  of  the  lilk.  produced  by 
■worms  of  his  own  rearing  *:  And  in  the  tranfaflions  of 
the  fociety  for  the  encouragement  of  arts,  manufactures, 
and  commerce,  a number  of  very  ufeful  experiments  are 
recorded  with  regard  to  the  food  and  management  of 
thefe  infeCts  f . 

Probably  the  want  of  a fufficient  number  of  mulberry 
trees  has  hitherto  rendered  ineffectual  the  efforts  of  our 
countrymen  to  introduce  and  rear  any  confiderable  quan- 
tity of  filk  worms.  From  the  attempts  that  have  already 
been  made,  it  appears  that  the  white  mulberry  is  prefer- 
able to  the  black  in  feeding,  and  that  the  latter  is  to  be 
preferred  to  the  lettuce.  Twelve  cocoons,  the  produce 
of  worms  fed  upon  the  white  mulberry,  weighed  feven 
penny  weights  two  grains  ; while  an  equal  number  of 
thofe  that  had  been  fed  upon  the  black  mulberry  weigh- 
ed only  fix  penny  weight  three  grains:  Six  penny 
weights  were  obtained  from  the  fame  number  of  worms 
fed  upon  common  lettuce  J . 

Endeavours  to  produce  raw  filk  in  Britain  feems  the 
more  worthy  of  encouragement,  as  that  country  appears 
to  poffefs  fotne  advantages  of  which  Italy  and  many  of 
the  filk  countries  are  deprived.  In  Italy,  the  chryfalids 
foou  come  to  life ; and  it  is  there  necc-ffary  to  deftroy 
them,  left,  by  eating  their  way  out,  they  fhould  injure  the 
filk.  In  order  to  effect  this,  they  are  collected  and 

placed 

* Vide  Glafgow  Newspapers,  November  1791. 

t The  Rev.  M.  Swayne’s  Letters  to  Mr.  More,  Vol.  VII. 
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placed  in  heated  ovens,  where  the  filk,  without  lingular 
caution,  is  apt  to  be  damaged.  In  our  climate,  where 
every  progreffion  of  the  infect  tribe  is  (lower,  there  is 
fufficient  time  to  wind  off  the  filk  without  killing  the 
chryfalis. 

But  befide  the  injury  that  may  be  done  to  the  filk  in 
Italy , from  the  length  of  time  which  it  is  neceifiary  to 
keep  the  chryfalis  in  thefe  ovens,  they  are  there  obliged 
to  fuller  the  moth  to  eat  its  way  out  of  the  larged  cones, 
in  order  to  have  eggs  from  the  moll  vigorous  and  healthy. 
Hence,  they  lofe  ail  the  filk  of  thefe  cones  ; whereas,  in 
this  country,  the  filk  may  be  gathered  while  the  moths 
are  preferved.  Thus,  we  feem  to  poffefs  two  drilling  ad- 
vantages, which  may  probably  compenfate  for  the  want  of 
others  which  our  climate  has  denied  us. 

Even  the  climate,  however,  of  England  is  in  fome  re- 
fpects  fupeiior  to  thofe  where  filk  is  raifed.  In  the  fouth 
of  France , the  frods  are  often  fo  intenfe  as  to  kill  the 
mulberry  leaves  after  they  are  out.  At  that  feafon  of  the 
year,  this  is  feldom  the  cafe  in  Scuth ■ Britain  ; which  is 
alfo  more  free  from  lightning,  and  thofe  fultry  heats 
that  have  always  been  deemed  prejudicial  to  the  filk 
worm.  From  thefe  confklerations,  the  time  may  pro- 
bably arrive,  when  our  countrymen,  by  farther  know- 
ledge and  experience  upon  this  fubject,  may  be  enabled 
to  avail  themfelves  of  thefe  advantages,  and  become  en- 
titled to  a rank  as  diftinguiflied  among  the  raifers,  as  that 
which  they  have  long  held  among  the  manufacturers  of 

filk. 

The  filk  worm,  however,  is  perhaps  far  from  being  the 
only  infect  of  whofe  labours  man  might  avail  himfelf. 
There  are  many  fpecies  very  common,  and  imtnenfely 
fertile,  that  might  be  beneficially  employed  in  procuring 
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filk,  did  we  know  how  to  avail  ourfelves  of  their  labours. 
u.  de  Reaumur  has  meationed  feveral  wiiofe  productions 
Ought  to  be  fubje&ed  to  experiment  bp  the  tmnufa&urer  j 
snd  in  fome  future  period,  fame  of  thel'c  may  be  turned 
to  account  *. 

Of  many  of  the  caterpillars  belonging  to  this  clafs  of 
infeils,  the  filk,  it  muft  be  allowed,  is  altogether  unfit  for 
our  purpofes  : their  coques  are  not  only  coarfe,  but  fo 
fcantily  provided  with  filk,  that  the  animal  is  obliged  to 
loin  dry  leaves,  bits  of  wood,  and  other  materials,  in  or- 
der to  give  (lability  to  its  edifice : Farther,  many  of  them 
fpin  under  ground,  and  their  work  conlilts  only  of  join- 
ing and  conne&ing  together,  by  means  of  their  threads, 
different  particles  of  earth,  of  which  their  houfe  is  com- 
pofed.  Thefe  caterpillars,  when  kept  by  the  naturalift, 
^ho  waits  For  their  phalamce,  muft  be  fupplied  with  earth 
in  the  boxes  in  which  they  are  lodged  ; otherwife  they 
will  perilh,  from  not  being  able  to  conftruQ  an  edifice  fit 
for  their  reception  f. 

The  phalaense,  in  their  chryfalid  (late,  differ  from  the 
butterflies,  in  remaining  for  a much  longer  period  before 
their  metamorphofes  into  perfect  inlefts  is  completed. 
Their  form,  too,  is  then  different,  being  oblong,  and  not 
angular,  like  the  chryfalid  of  the  butterfly.  Some  remain 
111  their  coques  for  feveral  years  fucceffively ; efpecially 
**■  a cold  damp  (ituation  has  retarded  their  progrefs.  So 
§reat  is  the  effect  of  heat  in  precipitating  their  develo'pe- 
^ents,  that  a moth  in  a warm  expofure  may  be  produced 
from  its  chryfalid,  even  in  the  depth  of  winter. 

After  the  phalsenac  iffue  from  their  lad  covering,  fome 

them  are  deftitute  of  wings  ; Thefe  are  the  females  of 

certain 


Tome  I.  Mew.  ri. 


f Barbut’s  Qeu.  Infect,  p.  1 89, 


464  THE  M0tHS- 

certain  kinds,  who,  inftead  of  wings,  have  only  Ihort  pro- 
tuberances, altogether  unfit  for  the  purpofe  of  flying. 
They  have  the  appearance  of  large  creeping  animals  of 
a different  order,  and  can  only  be  recogniied  for  moths, 
by  the  fhape  of  their  antennas,  which  are  fimilar  to  thofe 
of  the  males,  and  bj'  thofe  fcales  with  which  the  body  of 
thefe  animals  is  covered. 

The  plialsense,  though  lefs  brilliant  in  colour  than  the 
butterflies,  are  fome  of  them  far  fuperior  in  fize.  The 
pavonia  major  of  Linnaus  is  much  larger  than  any  fpecies 
of  the  butterfly  yet  known : In  bulk,  it  feems  rather  to 
referable  a bird  than  an  infect ; and  in  the  richnefs  of  its 
clothing  few  of  the  feathered  race  can  vie  with  it. 

The  three  pavonia:  * have  their  name  from  thofe  rich 
and  brilliant  colours  which  are  fuppofed  to  have  fome 
refemblance  to  the  gaudy  drefs  of  the  peacock.  Their 
wings  appear  covered  with  a gloffy  fur;  and  when  fpread, 
difplay  four  eyes,  decorated  with  vivid  colours.  Their 
caterpillar  is  all'o  very  beautiful ; it  is  covered  with  hair, 
and  it  is  the  property  of  fuch  to  produce  thofe  fcaly  pha- 
kenas,  which  are  moft  diftinguifhed  by  the  brilliancy  o£ 
their  colours. 

The  pioths  in  general  do  not  fly  by  day  ; yet  in  the 
fummer  evenings  it  is  the  light  which  attracts  them  into 
the  dwellings  of  man : Then  they  are  feen  entering  the 
rooms,  and  fluttering  around  the  candles,  where  they 
often  meet  with  a painful  death.  This  fondnefs  for  light 
has  fuggelled  to  the  curious  a method  of  catching  thefe 
animals,  by  carrying  a lantborn  into  a bower,  around 
which  they  all  flock,  and  numbers  are  led  into  captivity. 

1 The 
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The  phalsena  of  the  filk  worm,  bombyx  moris,  fre- 
quents the  leaves  of  the  mulberry,  upon  which  it  is  uni- 
vcrfally  known  to  feed.  It  is  one  of  thole  infects  that 
has  defervedly  attracted  the  notice  of  almoft  every  natu- 
ralift  ; and  to  a particular  defeription  of  it  we  direct  the 
reader  in  the  note  below  *. 

The  moll  beautiful  of  the  Englijh  infers  arc  the  fol- 
lowing phalxnse,  viz  the  large  emerald,  or  geometra  pa- 
pilionaria  of  Linnxus  f.  The  thorax,  wings  and  abdo- 
men, are  of  a lovely  pea-green  ; the  wings  are  decorated 
with  fmall  indented  bars,  and  marginated  with  a fringe  of 
golden  yellow. 

The  peach  blofibm  : The  head  and  thorax  of  this  infe& 
are  dark  brown  ; the  fupertor  wings  are  of  the  fame  co- 
lour ; but  each  is  ornamented  with  five  fpots,  of  a pale 
pink,  or  rofe  -colour,  and  appear  very  like  fmall  rofes 
painted  on  the  wings  : The  abdomen  and  inferior  wings 
are  of  a fine  pale  brown  colour  : The  caterpillar  feeds 
On  rafpberry  leaves ; changes  into  a chryfalis  in  Junea 
and  in  July  comes  forth  a moth 

The  phalsena  which  in  its  larva  Gate  is  deftru&ive  to 
woollen  doth,  is  of  a narrow  oblong  fliape,  having  the 
Wings  railed  towards  the  extremities : The  head  of  this 
infe&  is  white  ; the  fuperior  wings  black  towards  the 
bafe,  and  white  as  they  approach  the  tips  : The  inferior 

Vol.  111.  3 N wings 

* It  is  named  in  the  Fauna  Swecica,  phalxnapcdimcornis.boaibyx  dicta. 
Aldrovandus  delcribes  it,  InfctSt.  p,  280  & feq.  Johnfton,  Inf.  Mouffetg 
$•  181-  M.  de  Merian,  Eutop.  .Lifter  in  Goedart,  p.  82.  Charlcton 
onom.  p 40.  Albin,  Engl.  Infects,  p.  60.  Rcaumur,Tom.  II. 

t Syftcma  Nat.  Ord.  III.  Gen  iii. 

1 Vide  Harris’s  expofition  of  Engliih  Infcdls,  p.  53,  where  many  escefc 
lent  drawings  of  the  Engliih  infects  be  feep. 
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wings  are  of  an  afh-colour ; the  body  and  the  legs  black, 
and  the  antennae  Cetaceous*. 

Another  moth,  diftinguiflied  by  its  deftru&ive  effe&s 
among  woollen  articles  of  apparel  is  thus  characterifed  in 
the  Fauna  Svuecica : The  antennae  are  fctaceous,  the 
tongue  fpiral,  and  the  thorax  marked  on  each  fide  with  a 
white  fpot.  This  animal  is  of  fmall  fixe  ; the  wings  nlh- 
coloured  ; the  head,  legs,  and  the  whole  under  fide  of  the 
body  are  white  f. 

Thefe  moths  conftruft  the  abode  in  which  they  refi.le, 
of  the  grains  of  wool  which  they  gnaw  off  the  cloth  : 
Their  food  is  of  the  fame  fubftance  ; and  what  greatly 
increafes  the  extent  of  their  devaluations  is,  that  every 
ilep  they  advance  upon  cloth,  feeling  themfelves  incom- 
moded by  the  wool  in  their  way,  they  gnaw  a fmooth 
pafiage  for  themfelves,  like  a man  with  a fey  the  in  his 
hand,  cutting  down  the  grafs  of  the  meadow  as  he  goes 
along  t* 

Thefe  habits  of  the  moth  render  them  among  the  mod 
defh'uiilive  of  infects.  The  mod  coftly  articles  of  fur  are 
thofe  which  are  not  worn  every  day  ; and  for  that  very 
reafon  they  are  mod  expofed  to  their  attacks.  The  me- 
thods for  preventing  their  devadations  may  be  reduced 
to  the  two  following  ; either  we  mud  deftroy  the  infeifts, 
or  render  our  clothes  difagreeable  food  for  them. 

The  moths  may  be  deftroyed  by  oil,  or  the  fumes  of 
tobacco.  And  as  wool  is  never  fubject  to  their  depre- 
dations, fo  long  as  it  remains  upon  the  (beep,  the  mod 

likely 


* Rai  Infeft.  p.  204.  n.  98. 

| Vide  Reaumur,  Tom.  III.  & Regne  Animale,  Tom.  II.  j>.  16©.  n.  83, 
1 Reaumur, Tom.  III.  p.  5, 
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likely  method  of  rendering  it  difagreeable,  is  by  reftoring 
that  greafy  fubftance  which  is  taken  from  it  by  waflriilg, 
and  other  precedes  which  it  undergoes  when  manufaei 
tured  f. 

f Reaumur,  Tom,  III.  Mem.  iii. 
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CHAPTER  V, 


Order  IV. — ■ Neurcpterous  InfeSt* 


T His  order  contains  fix  genera  of  infefrs,  all  of  which  are 
diflingui fiied  by  four  naked  wings,  of  a reticulated  tiruc- 
ture,  and  by  appendices  fpringing  from  the  extremity  of 
the  abdomen,  which  is  unarmed  with  a fting  : Thefe  ap- 
pendices are  characleriitic  of  the  male  fex  in  this  order 
of  animals  o 
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Genus  I. — Lihellula.  The  Dragon-Fly. 


Of  this  tribe  of  large  infe&s  there  are  twenty-one  dif- 
ferent fpecies  remarkable  by  the  formidable  apparatus 
with  which  their  mouths  are  armed.  Their  jaws  are  al- 
ways more  than  two  in  number,  and  fitted  for  gratifying 
that  voracity  by  which  the  libclhilas  are  diftinguifhed. 
The  antennas  are  lhorter  than  the  thorax  ; the  wings  are' 
always  extended,  and,  in  fome,  meafure  feveral  inches 
from  tip  to  tip.  The  male  is  diftinguifhed  by  a kind  of 
hooked  forceps,  by  which  the  extremity  of  the  abdomen 
is  terminated  f . 

The  dragon  flies  are  univerfally  known,  from  their 
large  fize,  and  the  frequency  with  which  they  every 
where  appear.  The  organs  of  generation  are  differently 
fltuated  in  the  male  and  female  of  this  tribe  : In  the  for- 
mer, they  are  placed  upon  the  under  fide  of  that  part  of 
the  abdomen  which  lies  between  the  inferior  wings  -r 
while,  in  the  latter,  they  are  found  at  the  tip  or  end  of 
the  abdomen.  The  feafon  of  love  in  all  infe&s,  from  the 
brevity  of  their  lives,  is  neceffarily  fliort,  but  it  is  bufily 
employed.  It  is  only  the  large  infefts,  fuch  as  the  libel- 
lulae,  that  are  frequently  feen  celebrating  the  rites  of 
Venus ; and  among  them  the  operation  is  performed  with 
a frequency  and  difpatch  that  feems  perfectly  to  cone- 
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i'pond  wuli  the  tranfient  nature  of  their  exiftence,  and  t{je 
numerous  race  they  tranfmit  to  pofterity. 

The  addreffes  of  the  libellula  to  his  female  feem  car- 
ried on  in  a rough  and  intrepid,  bat  efficacious  manner, 
fie  hovers  about  on  the  wing,  till  the  objeft  of  his  a- 
mours  make  her  appearance ; he  then  watches  an  oppor- 
tunity of  feizing  her  by  the  head  with  thofe  pincers  with 
which  his  tad  is  armed.  It  is  thus  that  the  raviffier 
travels  through  the  air,  till  the  female,  yielding  to  fupe- 
xior  ftrength,  perhaps  to  inclination,  forms  her  body  into 
a circle,  that  terminates  at  the  genitals  of  the  male,  and 
thus  accomplilhes  the  great  purpofe  of  nature.  It  is 
while  thefe  kind  of  rapes  are  perpetrating,  that  the  libel— 
lulte  are  feen  coupled  in  the  air,  exhibiting  the  form  of  a 
ring  *. 

The  female,  when  pregnant,  retires  to  the  fide  of  si 
ditch  or  pond,  when,  by  the  aififtance  of  a flick  or  reed, 
ffie  creeps,  or  lowers  herfelf  down,  by  moving  backwards, 
till  the  tip  oi  the  tail  is  immerged  about  half  an  inch  in 
the  water  ; (lie  is  then  feen  feized  with  a kind  of  trem- 
bling or  ffiaking  of  the  body,  during  which  efforts  ffie 
depofits  a Angle  egg  in  the  water;  afterwards  lire  immerges 
her  tail  a fcconcl  and  a third  time,  when  the  fame  opera- 
tions are  performed.  The  tail  is  withdrawn  from  the 
water,  by  contracting  its  annuli ; and  by  the  preffure  of 
thcl'e  upon  each  other,  the  egg  is  gradually  forced  from 
the  ovary  to  the  extremity  of  the  tail,  from  whence  it  is 
ultimately  i'eparated,  by  ffiaking  that  part  in  the  water. 

The  eggs  thus  protruded  by  the  libellula  are  of  a white 
colour,  and  oblong  form,  refembling  thofe  produced  by 
the  vomitoria  or  common  blow-fly.  The  caterpillar 

which 


* Sarbut’s  Genc.ra  Infediorycn,  p.  20£» 


THE  DRAGON  FLV. 


471 


which  Hides  from  thefe  eggs,  at  (lift  feeds  on  final!  aqua- 
tic infects,  gradually  acquiring  more  voracity  and  bold- 
nefs  in  the  purfuit,  in  proportion  as  its  ftrength  increafes, 
at  length  it  becomes  fo  inUtiable  that  it  is  faid  to  devour 
even  thofe  of  its  own  kind  f. 

The  form  and  colour  of  thefe  worms  are  extremely 
difg  lifting  : They  are  fuppofed  to  have  gills  like  fillies  ; 
and  beneath  the  head  is  placed  an  inftrument  excellently 
adapted  far  feizing  and  holding  their  prey.  It  is  furnilh- 
ed  with  a forceps  at  the  end,  and  can  be  advanced  or 
drawn  back  with  a!)  the  agility  of  the  human  hand. 

The  caterpillar  remains  in  the  fame  ilate  for  nearly 
twelve  months  before  it  has  attained  to  its  full  fize  ; 
When  the  period  of  transformation  has  arrived,  the  worm 
repairs  to  the  margin  of  its  pond  in  quell  of  a convenient 
place  of  abode  during  the  feafon  of  its  inaction.  It  there 
attaches  itfelf  to  a plant  or  piece  of  dry  wood  and  the 
ikin,  which  has  gradually  become  parched  and  brittle,  at 
laft  fplits  oppofite  to  the  upper  part  of  the  thorax. 
Through  this  aperture  the  winged  in  feci,  quickly  pufties 
its  way ; and  being  thus  extricated  from  confinement,  be- 
gins to  expand  its  wings,  to  flutter,  and  finally  to  hunch 
into  the  air,  with  that  gracefulnefs  and  eafe  peculiar  to 
this  majeftic  tribe  iji. 

No  particular  time  feems  appointed  for  the  metanaor- 
phofis  of  the  libellula  into  its  winged  Hate  ; the  different 
fpecies  are  continually  emerging  from  the  water  from 
■dpril  to  Auguft : For  as  the  times  of  copulation  are  va- 
rious and  frequent  during  the  whole  fummer,  fo  the  lar- 
or  caterpillars  are  found  of  different  lizes,  according 
to  their  age.  The  fmaller  kinds,  however,  generally 

make 
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make  their  appearance  before  the  largefl ; becaufe,  fro  14 
breeding  in  fhallow  water,  they  fooner  feel  the  influence 
of  the  fun  on  the  approach  of  fpring. 

The  manners  of  thefe  infeds  muft  no  doubt  be  greatly 
altered  by  a change,  which  not  only  confers  upon  them 
a new  form,  but  introduces  them  into  a different  element. 
The  complete  infefl,  in  its  winged  flate,  however,  frill 
continues  to  purfue  the  fame  food,  and  remains  infeftivo- 
rous.  The  lepidopterous  infects,  the  butterflies,  and 
phalaenae  aredeltined  for  the  fupportof  the  larger  libellu-  , 
lae  ; they  are  a part  of  thofe  numerous  tribes  that  are 
appointed  to  confine  thofe  prolific  genera  within  due 
bounds  f. 

The  libellula  grandis  is  the  larged  of  this  genus  found 
in  Britain,  and  is  perhaps  not  inferior  in  bulk  to  any  iu- 
fe£t  which  this  country  produces  : The  fore  part  of  the 
bead  is  yellow  ; the  eyes  brown,  and  fo  very  large,  that 
they  meet  upon  the  top  of  the  head.  The  thorax  is  dun 
coloured,  with  two  oblique  bands  on  each  fide,  of  a le- 
mon colour.  The  abdomen,  which  is  very  long,  i3  like- 
wife  pf  a deep  buff  colour,  often  fpotted  with  white  upon 
the  top  and  bottom  of  each  fegment ; the  fmall  appendi- 
ces which  terminate  the  abdomen,  are  in  this  fpecies  very 
long ; the  wings  have  more  or  lefs  of  a yellow  com- 
plexion, and  are  diftinguifhed  by  a brown  fpot  on  the  ex- 
terior edges  f. 

The  libellula  forupata  § is  another  large  infe£l  of  this 
genus,  which  expands  four  inches  and  an  half.  The  nofe 
is  yellow,  having  a black  line  on  the  prominent  part  j 
the  thorax  is  black,  with  feveral  broad  yellow  ftripes, 

a two 
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two  of  which  appear  on  the  front,  and  two  others  be- 
tween the  ligaments  of  each  pair  of  wings  ; the  abdomen 
is  alfo  black,  having  two  ftreaks  refembling  a crefcent 
on  each  fegment ; the  wings  are  tranfparent,  and,  but  for 
a flight  tinge  of  amber,  almofl  white  *. 

The  Jibellula  whofe  body  is  of  a (hining  green,  and  the 
wings  of  a gilded  brown,  is  fmaller  than  either  of  the 
foregoing,  and  is  thus  chara&erifed  by  Mr.  Ray  f:  The 
body  is  green  and  azure  ; the  wings  adorned  towards  the 
middle  each  with  a large  fpot,  of  a deep  blue,  inclining 
to  black.  The  feet  of  this  infect  are  black,  and  the  wings 
have  no  fpot  on  their  exterior  margin.  From  the  bril- 
liancy and  richnefs  of  its  colours,  it  has  been  called  the 
king’s  fiiher ; it  frequents  little  rivulets  of  water,  over* 
Ifladed  with  bullies 

Vol.  III.  3 O 
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Genus  II. — Ephemera.  The  Hay  Fly. 


The  mouth  of  this  genus  has  neither  teeth  nor  palpi  j 
the  infefts  which  compofe  it  have  two,  fometimes  three 
ftemmata,  fituated  above  the  eyes,  and  larger  than  is 
ufual  in  other  infects.  ' TJie  wings,  when  the  animal  is 
at  reft,  (land  erect,  che  upper  much  larger  than  the  infe- 
rior pair  ; the  tail  is  furniihed  with  an  indefinite  number 
of  fetaceous  append'ces  f. 

The  infedts  of  this  genus  have  been  denominated  ephe- 
merae, or  diy  flies,  from  the  :hortnefs  of  their  lives  ; but 
the  life  of  a day  is  in  proportion  to  that  of  feveral  ani- 
mals of  this  clufs,  what  the  lives  of  the  antedeluvian  pa- 
triarchs were  to  ours  The  period  allotted  by  nature  for 
the  exiftence  of  certain  ephemerae  is  only  a few  hours  ; 
of  fome,  even  lefs  than  an  hour.  To  fome  infedts,  in- 
deed, that  bear  the  generic  characters  of  ephemerae,  fhe 
has  been  more  indulgent  ; for  tliefe  are  deftined  to  fee 
more  than  one  revolution  of  the  fun  % 

All  the  day  flies  are  produced  from  hexapodal  worms, 
which  are  afterwards  transformed  into  chryfalids,  of  a 
form  nearly  refenabling  their  own  ; like  the  parent  worm, 
they  walk  on  the  fame  number  of  legs.  Both  the  worm 
and  the  chryfalis  are  aquatic,  and  are  provided  with  gills 

like 
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THE  DAY  FLY.  4*5 

like  thofe  of  fakes,  and  probably  deftined  to  ferve  the 
fame  purpofe. 

They  are  feen  arranged  along  each  fide  of  the  abdo- 
men, one  on  every  fegment,  from  the  fint  to  the  fixth  or 
feventh.  When  the  infect  is  at  reft,  thefe  branchiae  are 
feen  moving  with  great  rapidity  ; and  from  their  peti- 
tion, Reaumur  has  diftributed  the  chryfalids  of  ephemerte 
into  three  difttnet  claffes  *. 

Some  of  thefe  chryfalids  walk  or  fwim  up  and  down 
in  the  water,  attach  themfelves  to  plants,  or  conceal 
themfelves  beiovv  the  ft  ones : Others  have  the  firft  pair 
of  fest  formed  for  digging  into  the  ground,  and  befides, 
are  provided  with  two  inftruments  on  the  forehead,  ftill 
better  adapted  to  that  purpofe : with  thefe,  each  animal 
digs  itfeif  a hole  on  the  river  b mk,  wh  re  it  conf'antly 
refides.  The  brinks  of  the  Marne  and  the  Seine  in  France 
ate  feen  thickly  perforated  by  thefe  animals  : The  holes 
thus  excavated  are  generally  nearly  on  a level  with  the 
furface  of  the  water,  and  have  commonly  two  apertures  ; 
one  oy  which  the  worm  enters,  and  another  by  which  it 
returns. 

Thefe  animals,  while  they  remain  in  thefe  fubterrane- 
ous  retreats,  offer  but  few  materials  to  the  natuialift  who 
would  record  their  hittory  : Though  many  Oi  them  remain 
there  for  two  years,  and  feed  upon  the  earth  in  which 
they  are  lodged,  yet  they  are  effe&ually  concealed  during 
all  that  period  from  his  oblcrvation.  Probably  the  moft 
interefting  incidents  oi  their  lives  are  thofe  which  happen 
in  our  view,  and  are  confined  to  the  narrow  fpace  of  a 
few  hours.  Their  (lory  becomes  then  eventful  ; for  in 
that  111  or  t period  they  are  transformed  into  flies,  the  fe- 
3 O 2 1 male^ 
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males  impregnated,  and  tlie  eggs  dcpofited  ; and  tliefe 
funftions  are  no  fooner  over,  than  the  active  beings  who 
performed  them  finidi  tiieir  operations  for  ever  *. 

On  the  banks  of  tbe  Sicne  and  the  Marne,  in  the  vici- 
nity of  Paris,  the  ephemerae  exhibit  a lingular  fpe&acle 
for  fome  days  about  the  middle  of  Augujl.  For  feveral 
Fours  after  funfet,  they  rife  in  fuch  vail  multitudes,  that 
they  appear  like  the  flakes  prefling  upon  each  other  in  a 
heavy  fall  of  fnow.  By  and  by,  the  whole  furface  of 
the  earth  is  covered  with  the  fwarms  that  have  lallen 
upon  it,  after  having  fitiiflied  their  lliort  exiftence. 

The  chryfalids  that  remain  under  the  water  begin  their 
transformation  in  the  evening,  and  complete  it  by  eight 
or  nine  o’clock ; an  operation  painful  and  difficult  to 
other  infefts,  is  with  them  performed  with  great  celerity 
and  apparent  eafe.  No  fooner  has  the  chryfalis  reached 
the  top  of  the  water,  than  its  prifon  burfts  open,  and  the 
winged  ephemera  foars  into  the  air.  Millions  alter  mil- 
lions are  thus  conllantly  taking  wing,  till  the  air  becomes 
darkened  with  their  numbers:  They  are  in  that  element 
but  an  inflant,  when  abundant  fliowers  of  them  fall  back 
to  the  ground. 

The  females,  after  their  fall,  are  bufy  in  performing 
tbe  laft  fun&ion  of  their  lives,  which  is,  depofiting  their 
eggs.  Such  as  have  dropped  upon  the  ground  leave  them 
there  ; while  thofe  that  have  tumbled  into  the  river  pro- 
duce two  feparate  cluflefs  of  ova,  each  containing  no  lefs 
than  three  hundred  anti  fifty.  All  this  is  the  work  only 
pf  a moment ; for  other  infe&s  are  not  fooner  delivered 
pf  a fingle  egg,  than  file  ephemera  of  feven  hundred. 

Some 
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Same  naturalifts  have  pretended,  that  thefe  eggs  were  all 
impregnated,  like  thole  of  fillies,  bj  a kind  of  fpernj 
ejected  from  the  body  of  the  males.  This  opinion,  how- 
ever, is  combated  by  Reaumur  *,  as  being  attended  with 
many  difficulties.  That  natural! it.  by  the  help  of  a light- 
ed torch,  has  examined  thefe  animals  narrowly  in  their 
winged  Hate  ; and  although  that  method  of  furveying 
infefts,  whole  numbers  occafion  fo  much  confulion,  be 
uncertain,  he  allerts,  that  he  obferved  them  engaged  in 
liiort  copulations  ; an  affertion  the  more  probable,  fince, 
if  the  ephemeral  copulate,  that  ad  behoved  to  be  more 
inftantaneous  than  in  any  other  race  of  beings. 

Another  fpecies  of  the  day  fly  is  feen  to  cafl  a fkin, 
even  after  it  has  arrived  at  its  winged  flate  : Thus,  how- 
ever {lender  their  wings  might  at  firtt  appear,  they  mult, 
as  well  as  the  whole  body,  have  been  enveloped  in  a coat 
which  the  animal  then  drops  f. 

The  ephemera  vulgata,  or  common  day  lly,  is  the 
larged  of  thefe  infefts  with  which  naturalilts  are  yet  ac- 
quainted ; it  carries  at  the  extremity  of  the  abdomen 
three  brown  threads,  nearly  of  equal  length  with  the 
body,  which  is  all  over  brown.  The  wings  are  orna- 
mented with  brown  veins,  which  form  a net-work. 

In  Carniole,  a province  of  Germany,  this  fpecies  is  fo 
numerous,  that  the  peafants  think  they  make  a bad  har- 
veft  of  them,  if  they  do  not  unload  upon  their  land  many 
carts  filled  with  thefe  inl'c&s.  They  make  excellent  ma- 
nure ; but  the  number  of  animals  of  fo  lmall  a fiz.e  necef- 
fary  to  fupply  the  quantity,  mull  exceed  the  power  of 
imagination  to  conceive. 

f Vide  Eiblia  Natuire.  f Reaumur,  Tome  VI.  Pref, 
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Genus  III. — Phryganea. 


T hese  infefts,  as  well  as  the  laft,  are  of  a fmall  fixe, 
and  are  at  firft  fight  eafily  diftinguifhed  by  the  antennae, 
which  are  longer  than  the  thorax,  or  even  the  whole 
body.  The  mouth  is  without  ipeth,  but  furnillied  with 
four  palpi ; the  four  wings  are  incumbent  ; the  under 
ones,  when  unfolded,  are  very  broad  in  proportion  to  the 
lize  of  the  animal  that  wears  them  *. 

There  are  twenty-four  fpecies  ranged  under  this  tribe, 
which  Lintueus  has  divided  into  two  families ; the  firft 
characierifed  by  having  the  fetae  which  fpring  from  the 
extiemity  of  the  abdomen  truncated  like  the  beards  of  an 
ear  of  coi  n ; and  me  fecond,  by  having  the  abdomen 
fin, pie,  without  appendices 

The  phryg;  ncse,  before  they  become  inhabitants  of  the 
air,  have,  like  the  ephemera!,  been  aquatic  animals ; their 
apartments  in  the  water  are  Angularly  co'nitrudted  , their 
form  is  that  of  a tube,  the  inward  texture  of  which  is 
£lk,  while  it  is  outwardly  compofed  of  fand,  draws,  or 
chips  of  wood.  When  the  aninaal  within  finds  its  chry- 
falid  ftate  approach,  it  flops  up  the  ends  of  this  tube 
with  threads  of  a loofe  texture,  through  which  the  water 
may  penetrate,  while  it  prevents  the  approach  of  vora- 
cious infc&s. 

The 
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The  precautions  of  thefe  aquatic  larvae,  in  fecuring 
themfelves  in  thefe  retreats,  are  alfo  neceflary  to  prote£t 
them  from  fifties,  who  are  very  greedy  of  them.  Some 
of  the  phrygane®  of  ftagnated  water,  fuch  as  lakes  and 
ponds,  cat  the  Water  lentil  in  regular  fquares,  from 
which  they  conftruft  their  edifices.  The  common  trout 
is  one  of  their  greater!  enemies;  and  many  other  fifties 
covet  them  l'o  eagerly,  that,  when  ftripped  of  their  cruft, 
they  make  excellent  bait. 

The  phrvganea  bicauda  of  Linn-etis  frequents  equally 
the  banks  of  rivers  and  of  {landing  pools  ; the  wings  are 
a third  longer  than  the  body,  narrow  at  the  top,  and 
broad  below,  and  reticulated  with  brown  veins  ; the  co- 
lour of  this  infeft  is  a dark  brown,  with  a fingle  longi- 
tudinal ftreak  palling  acrofs  the  head  and  thorax  ; the  an- 
tennse  are  long,  filiform,  and  of  the  fame  colour  with  the 
legs  and  body  * ; the  appendices  of  the  tail  are  of  equal 
length  with  the  antennae. 

The  phryganea  faltatria  is  one  of  the  fmallefl  fpecies  of 
this  genus  ; the  wings  are  decorated  each  with  a green 
and  white  fpotf ; the  antennae  are  longer  than  the  body  ; 
and  when  examined  with  a microfcope,  appear  velveted  ; 
the  wings  are  of  a bright  colour  ; the  lmall  veins  by 
which  they  are  reticulated  being  white  at  the  bale,  and 
blackening  towards  their  extremity  J. 

* Barbut’s  Gen.  Infeeh  p.  316.  f Fauna  Swecica,  phrygan.  fpcc.  II. 
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HEMEROBXtJS* 


Genus  IV Uemeralm . 


Tim  tribe  of  infects  have  obtained  the  name  of  heme- 
robii  from  the  fhortnefs  of  their  lives,  although  they  con- 
tinue in  their  winged  ilate  longer  than  a day.  This  ge- 
nus is  diftinguifhed  by  having  the  mouth  armed  with  two 
•teeth  and  four  palpi  ; the  wings  hang  down,  without 
being  folded ; the  antennas  are  fetaceous,  advanced  before 
the  head,  and  longer  than  the  thorax,  which  is  convex  *i 

Nature  feems  to  have  fpread  plant  lice  upon  almoft 
every  plant,  far  the  mantainance  of  thoufands  of  her 
offspring.  In  their  larva  (late,  the  hemerobii  are  great 
devourers  of  tliefe  animals  ; and  from  that  circumftance 
they  have  obtained  the  name  of  lions  of  plant  licef. 
Even  after  their  transformation,  the  hemerobii  retain 
their  carnivorous  habits  : Not  fatisfied  with  making  war 
upon  the  plant  lice,  who  tamely  fuffer  themielves  to  be 
devoured,  they  do  not  fpare  thofe  of  their  own  kind. 

The  moment  thefe  infects  enter  upon  life,  they  find 
themfelves,  by  the  precaution  of  their  aaceftors,  fituated 
among  thoufands  of  fmall  animals,  which,  without  any 
effort,  they  deilroy.  In  lefs  than  a minute  after  the  plant 
loufe  has  been  fer/.ed,  the  whole  vifeera  and  juices  are 
fucked  from  its  body.  Some  fpecies  make  a covering 
for  their  body  of  the  carcafes  which  they  have  thus  emp- 
tied, and  carry  them  about  as  trophies  upon  their  backs. 

The 
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The  eggs  of  the  hemerobius  offer  a curious  fpeftacle 
to  the  obferver,  and  for  a long  time  were  deemed  para- 
fttical  plants.  Each  of  them  is  fupported  upon  a long 
pedicle,  refembling  the  (talk,  of  a plant,  of  which  the  egg 
appeared  to  be  the  flower.  In  this  form  they  are  feen 
in  clufters  upon  leaves,  where,  as  footi  as  they  are 
hatched,  thej  find  fubfiffence  among  the  furrounding 
plant  lice. 

In  about  fifteen  days,  the  larva  attains  to  its  full  growth, 
when  it  weaves  to  itfelf  a fmall  white  filken  cod  of  a 
clofe  texture  : there  the  hemerobius  lodges  about  three 
weeks,  till  its  metamorphofis  into  a winged  animal  is 
completed : If,  however,  the  cod  has  not  been  fpun  till 
Autumn,  it  remains  in  it  till  Spring,  when  it  is  tranf- 
formed.  The  flight  of  thefe  infe&s  is  flow  and  heavy  j 
fome  of  them  have  an  excrementitious  fmell. 

The  hemerobius  perla  of  Linnceus  is  one  of  the  molt 
beautiful  animals  of  this  tribe : The  eyes  are  golden,  and 
the  whole  body  of  a yellowifh  green  * ; the  wings  are 
Very  large,  diaphanous,  and  of  nearly  the  fame  colour 
with  the  body  ; it  inhabits  garden  plants,  and  whea 
touched,  has  the  fmell  of  ordure  f ; 

Vql.  III.  3 P 
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GENUS  V. — Myrmeleon.  °The  Lion  Ant , 


The  mouth  of  this  voracious  race  is  armed  with  jaws, 
two  teeth,  and  four  palpi.  In  the  male  fex,  the  tail  is 
furnilhed  with  a kind  of  forceps,  formed  by  two  flraight 
threads  ; the  antennae  are  in  the  iliape  of  a club,  and  of 
equal  length  with  the  thorax. 

The  lion  ant,  concerning  which  fo  much  has  been  faid 
by  n.ituralifts,  is  of  five  kinds,  all  diilinguiflied  by  an 
uncommon  voracity,  and  cunning  in  fecuring  their  prey  ; 
their  habits  of  rapacity  feem  born  with  them  ; and  dur- 
ing their  whole  lives  they  are  fupported  by  the  game 
which  they  catch.  At  firit  light,  thefe  animals  feem  but 
ill  fitted  for  t'neir  manner  of  life  : The  moll  unwieldy  in- 
fed  can  eafily  efcape  from  them  ; for  they  cannot  advance 
upon  it  a fingle  llep;  all  its  progrefs  in  walking  being 
backwards  ; by  ftratagem,  however,  this  lion  matters  in- 
feds  far  fuperior  to  it  in  ftrength.  In  the  loofe  fand  it 
digs  a hollow  ref  moling  a funnel,  where  it  takes  its  fta- 
tion  at  the  bottom,  every  part  being  concealed  except  the 
forceps  with  which  the  head  is  armed.  This  inftru- 
ment,  which  it  can  open  or  ihut  at  plcafure,  is  happily 
conftruded  for  feizing  and  penetrating  the  hardeft  infed  ; 
and  unhappy  is  the  animal,  who,  in  purfuing  its  journey, 
Humbles  into  this  cavern.  In  vain  it  endeavours  to 
fcramblc  up  by  the  edges,  which  are  continually  giving 
way  under  its  feet ; it  tumbles  to  the  bottom,  where  it 
is  pierced  by  the  forceps  of  the  lion  ant  lurking  below. 


THE  XION  ANT. 


If  the  infefl  be  fmall,  and  the  grains  of  fand,  notwith- 
landing  the  declivity  of  the  funnel,  do  not  give  way 
under  its  feet,  the  myrmeleon  has  another  invention  by 
which  he  renders  himfelf  mafter  of  his  prey  : With  his 
head,  which  is  flattened,  he  throws  up  repeated  Ihowers 
of  fand  from  the  bottom  ot  the  funnel,  which  falling 
Upon  the  fides,  force  down  the  int'ed  till  it  comes  within 
reach.  The  fatal  inftruments  with  which  this  animal 
feizes  its  prey,  are  each  a fort  of  mouth  or  trunk,  by 
which  it  fucks  out  the  whole  intrails  before  it  is  drawn 
out  of  the  body  *. 

When  the  lion  ant  has  attained  its  full  fixe,  it  con- 
ftrutSs  for  itfelf  an  edifice,  the  external  parts  of  which 
are  psrticles  of  fand  or  earth  combined  together  by  filken 
threads:  the  interior  cavity  is  lined  with  pure  lilk,  white 
and  glofly  like  fatin.  Within  this  hall  the  myrmeleon  is 
changed  into  a chryfalis,  of  a curved  or  femicircular 
lhape,  difplaying  all  the  parts  of  the  perfect  infect  that  is 
foon  to  iffue  from  it. 

Atter  the  chryfalis  buvfts,  the  winged  infedt  which 
makes  its  elcape  is  of  a gray  colour,  with  a long  flender 
body,  refembling  the  libellula.  In  this  country,  the 
myrmeleon  is  very  l'carce ; a few,  however,  are  found  to 
breed  among  the  loofe  earth  at  the  bottom  of  walls  which 
have  a fouth  expofure.  In  that  dry,  pulverized,  ancl 
fandy  earth,  their  eggs  are  protected  from  rain,  till  they 
are  hatched  by  the  fun.  h allijnieri  and  P an  part  firlt 
gave  the  hiftory  of  the  lion  ant  •,  that  of  the  former  is  in 
the  form  ol  a dialogue  between  Mai  phi gi  and  Pliny , in 
which  the  modern  informs  the  ancient  naturalift  of  the 
lingular  manoeuvres  and  metamerphofis  ol  thefe  animals. 

3 p a Externally, 
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Externally,  the  lion  ant  prefents  no  features  that  are 
remarkable.  The  head  is  broad,  of  a brown  colour, 
fpotted  with  yellow  : On  each  fide  are  placed  two  large 
eyes,  and  beneath  them  the  antennae,  thickening  towards! 
the  point,  and  fhorter  than  the  thorax.  The  neck  is 
longer  than  that  of  mod  infe&s,  and  can  be  flretched 
or  fhortened  at  pleafure.  The  thorax  is  of  a dirty  white, 
and  upon  the  annuli  which  compofe  it  are  feen  by  the 
microfcope,  the  organs  of  refpiration  f. 


f Reaumur,  Tome  VI.  mem  x,  p.  339, 
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Genus  VI. — Pcmorpa.  Phc  Scorpion , 


Formerly  there  was  only  one  fpecies  of  thefe  animals} 
known,  till  Linnaeus  difeovered  four  different  kinds, 
which  he  has  enumerated  in  the  lateft  editions  of  his 
fyftem  of  nature.  They  are  all  diftinguilhed  by  a cylin- 
drical probofeis,  of  an  horny  tranfparent  fubftance  ; by  two 
palpi,  and  three  {lemmata  above  the  head.  The  tail  of 
the  male  fex  is  furniihed  with  a weapon  refembling  the 
dart  of  a fcorpion  ; a circuniftance  from  which  almofl.  all 
paturalifts  have  given  it  that  name  f. 

The  formidable  inftrument  with  which  the  tail  of  the 
male  fcorpion  is  armed,  is  not  formed  for  any  hoftile 
purpofe  ; it  is  ufed  by  him  in  laying  hold  of  his  female 
during  their  amorous  embraces. 

There  are  varieties  of  the  common  fcorpion  ; that  rnoft 
frequent  is  of  a dark  brown,  and  yellow  upon  the  fides. 
The  tail  is  formed  by  the  three  laft  fegments  of  the  ab- 
domen, and  is  of  a maroon  colour  ; the  wings,  which  are 
as  long  as  the  body,  are  diaphanous,  and  reticulated, 
With  fibres  and  ftreaks  of  a brown  colour.  There  are 

fome 
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fome  varieties  of  this  Angular  animal:  Inftead  of  the 
ilreaks  on  the  wing,  we  find  fome  with  a fingle  tranfverfe 
ftripe  of  black  irregularly  placed  acrofs  the  wing  ; ethers 
are  found  with  their  wings  entirely  white,  excepting  the 
tips,  which  are  black. 
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Genus  VII. — Raphidia  *. 


This  tribe  is  charactefifed  by  two  teeth,  a flat  head,  or 
a horny  fubftance,  four  palpi,  and  three  {lemmata ; the 
antennae  are  filiform,  and  as  long  as  the  thorax  j the  an- 
terior  part  of  which  is  lengthened  out  like  the  neek  of  a 
bird.  The  tail  of  the  female  is  terminated  by  an  appen- 
dice  refembling  a flexible  crooked  brittle  f. 

There  are  only  three  fpecies  of  this  genus  yet  difeo- 
vered  ; the  firfl  of  which  is  termed  the  ophiopfis,  from 
the  figure  of  its  head  and  long  thorax.  Its  form  is  the 
moll  Angular,  perhaps,  of  any  animal  in  this  clafs  of  be- 
ings. The  Ihape  of  the  head  is  broad  before,  and  uarrow 
where  it  joins  the  thorax,  refembling  a heart ; it  is  flat, 
fmooth,  and  black  like  horn  : the  thorax  is  of  the  fame 
colour,  narrow,  and  cylindrical : the  antenna;  are  feta- 
ceous,  and  compofed  of  many  articulations  : the  abdomen 
is  brown,  marked  with  white  tranfverfe  lines  : the  wings 
are  radiated  and  diaphanous ; the  exterior  edges  in  fome 
fubje&s  have  each  a black  fpot : the  anus  terminates  in 
a curvated  fetaceous  briflle,  about  half  the  length  of  the 
abdomen  f. 

* Barbut’s  Gen.  Infeft.  p.  nj,  ■(•  Sjfl. Nat.  p. 
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Order  V. — Hymenopterous  Infe Sis, 


1 HIS  order  contains  all  the  bees,  hornets,  wafps,  and 
ichneumons,  infects  which  are  diftinguifhed  from  thofe 
•which  we  have  already  reviewed,  by  poffeffing  a ding, 
and  four  membranous  wings.  Some  of  them  the  indudry 
of  man  has  turned  to  advantage,  by  reducing  them  into  a 
domedic  date,  while  the  greater  part  dill  remain  the  free 
fervants  of  nature,  and  may  be  regarded  among  the  mod 
inveterate  enemies  which  men  have  to  dread  among  this 
race  of  animals. 
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Genus  I — Cynips.  The  Gall  Fly. 


The  mouth  in  this  genus  is  armed  with  jaws,  but  has 
no  probofcis  ; the  fling  is  fpiral,  and  mod  frequently  con- 
cealed within  the  body. 

Thofe  innumerable  and  various  excrefcences  which  are 
feen  upon  the  leaves,  branches,  and  roots  of  trees,  are  all 
the  productions  of  different  kinds  of  infects.  Of  thefe, 
fotne  fo  nearly  referable  the  natural  productions  of  the 
plants,  that  they  are  fometimes  taken  for  their  fruit  or 
their  flowers:  A.  particular  kind  of  ivy  produces  galls 
that  are  actually  eaten  as  fruit  by  the  peafants  in  forne 
parts  of  France ; and  in  Conjlantlnople,  there  are  fome  of 
thqfe  productions  brought  to  market  for  fale  * . 

Some  of  thefe  excrefcences  have  within  a fingle  large 
cavity,  in  which  feveral  infects  live  and  aiTociate  toge- 
ther : Others  have  a number  of  frrtaller  cavities,  with 
communications  between  them  ; a third  clafs  contain  a 
variety  of  feparate  cells,  fometimes  a hundred,  each  oc- 
cupied by  a fingle  infect,  which  has  no  communication 
with  the  reft.  Thefe  productions  are  alfo  of  various 
fiz.es,  forms,  and  confiftency  ; fome  are  fpongy,  while 
others  are  hard  like  a nut.  Of  the  latter  kind,  thofe  are 
belt  known  which  are  imported  from  the  Levant  for  the 
purpofe  of  dyeing  cloths. 
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All  fhefe  apparently  monflrous  productions  are  cccafion- 
ed  by  the  punflure  of  infetts  when  depoliting  their  eggs, 
or  by  their  bite  when  collecting  food  ; in  both  cafes,  the 
animals  fubfift  upon  it ; and  the  more  they  eat,  the  more 
vigoroufly  docs  the  protuberance  continue  to  grow,  till 
at  lad  it  forms  a fort  of  impenetrable  fortrefs,  to  protedt 
its  inhabitants  till  they  have  gone  tii  rough  their  different 
metamorphofis,  and  at  lad  taken  wing.  But  the  bell  con- 
certed fchemes  of  infedls,  and  of  man,  are  unequal  to  fe- 
cure  either  from  every  accident  that  may  occur.  Impe- 
netrable as  the  habitation  of  the  gall  fly  may  appear,  its 
walls  are  often  perforated  by  other  infeds,  who  depoflte 
eggs  there,  that  are  foon  to  become  rapacious  worms,  and 
to  lay  the  dwelling  wade. 

The  ancient  opinion  concerning  the  animals  found  in 
thefe  receptacles  was,  that  they  were  fpontaneoufly  pro- 
duced from  the  rotten  wood  of  the  plant.  Afterwards, 
it  was  belieyed,  that  the  roots  of  plants  had  the  power 
of  fucking  up,  along  with  fap  from  the  earth,  the  eggs 
of  infects,  and  that  thefe  were  animated  as  foon  as  they 
flopped  circulation  through  the  fibres  of  the  tree.  Even 
the  intrepid  R/jedi,  who  combated  the  prejudices  of  his 
age  with  fuccefsful  boldaefs,  had  recourfe  to  a kind  of 
vegitative  foul  in  plants,  by  which  he  accounted  for  the 
produ&ion  of  thefe  animals.  Malphigi  at  lafl.  explained 
their  true  origin,  from  eggs  depofited  there  by  thofe  of 
this  kind.  The  fame  naturaiift  gives  an  ingenious  ac- 
count of  the  formation  of  thefe  excrefcences  themfelvesj 
by  means  of  a liquor  depofited  by  the  fly,  mixing  with  the 
fap  of  the  tree,  and  caufing  a fermentation  at  the  part. 
The  fimple  extravafation  of  juice  from  the  wounded 
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plant,  is  however,  fufficient  to  account  for  the  large  ft  galls 
that  have  yet  been  obferved  *. 

The  cynips  quercus  folii  f , is  of  a burniihed  Ihining 
brown  colour  ; the  antennae  are  black;  the  legs  and  feet 
of  a chefnut  brown  ; and  the  wings  white,  without  mar- 
ginal fpots.  Thofe  fmooth  round  galls  that  are  feen  under 
the  oak  leaves,  are  the  birth  places  of  thefe  infefts : com- 
monly a fingle  one  is  found  in  each  gall.  Inftead  of  the 
natural  inhabitant  of  this  gall,  a larger  inf:ft  of  a brown 
colour  is  fometimes  feen  to  proceed  ; this  is  the  ichneu- 
mon, who  is  neither  the  builder  nor  the  legitimate  ovener 
of  the  dwelling,  but  a parafite  produced  from  an  egg  de- 
polited  there  by  his  progenitors. 

Of  all  the  trees  with  which  we  are  acquainted,  the  oak 
affords  food  and  an  habitation  to  the  greatdl  number  of 
infefts.  There  are  above  fifty  different  fpecies  that  in 
this  country  inhabit  that  plant , and  probably  in  warmer 
climes  the  numbers  of  its  tenants  is  much  greater.  The 
Norway  ink,  fo  celebrated  for  its  colour  and  permanency, 
is  the  produce  of  a gall  in  that  country,  fimilar  to  that 
feen  upon  our  oaks  in  the  month  of  'June.  The  fly  which 
produces  it  is  perhaps  the  fame  J. 

The  gall  fly  of  the  rofe,  cynips  rofce,  is  found  on  the 
gall  of  that  flirub,  and  is  diftmguifhed  by  the  black  pro- 
tuberances of  the  antennae  ; the  abdomen  below  is  ferru- 
gineous,  the  feet  yellow,  and  the  wings  without  fpots 

* Reaumur,  Tom.  HI.  Syft.  Nat.  fpec.  5. 

i Barbut,  p,  *34.  § Fauna  Swecica,  No.  938. 

3 Q.* 


I HE  SAW  FLT. 


49*- 


Genus  II. — F’cnthredo.  She  Saw  Fly, 


"J’he  family  of  faw  flies  have  two  jaws,  but  no  trunk  or 
probofcis.  Their  fling,  which  is  almofl  hid  by  the  ab- 
domen, is  of  a fingular  ftrufture,  being  cornpofed  of  two 
plates,  and  dentated  like  a faw.  The  abdomen  is  clofely 
united  to  the  thorax,  without  the  intervention  of  a fmall 
jjalk,  as  in  the  former  and  fucceeding  genera. 

From  the  fliape  of  the  antennas,  the  tenthredines  have 
been  arranged  into  fix  tribes,  confiding  of  about  thirty- 
nine  different  fpecies.  The  moft  remarkable  fa£t  in  their 
hiftory  feems  to  be  the  application  of  her  faw  by  the  fe- 
male, in  cutting  out  a fpace  in  the  twigs  or  buds  of  trees 
to  contain  her  eggs  : The  whole  procefs  is  performed  with 
great  ingenuity ; and  from  the  tamenefs  ot  thefe  animals, 
may  eafiiy  be  obferved. 

The  eggs  thus  depofited  have  the  peculiar  property  of 
increafing  their  fize  every  day,  till  the  young  worms  are 
ready  to  burft  from  them.  The  worm  ol  the  tenthredo 
lias  often  been  taken  for  the  filk  worm  ; an  animal 
which  it  nearly  refembles,  except  in  the  feet,  which  are 
more  numerous : Like  the  filk  worm,  too,  the  young 
tenthredo  conltructs  a cod  in  which  it  may  undergo  its 
lafi:  transformation.;  and  its  edifice  confifts  of  two  coats 
ol  filk,  the  external  coarfe  and  ftrong,  the  interior  of  a 
finer  fubftance  *. 

The 
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The  tenthredo  femorata  is,  as  the  name  imports,  bur- 
dened with  two  large  thighs;  the  whole  infect  is  black, 
except  the  antemue  and  tarfi  of  the  feet,  which  are  yel- 
low f. 

The  tenthredo  lufluofa  alni.  This  quiet,  melancholy, 
and  beautiful  fly  is  found  among  alder  plantations,  and  is 
often  fatally  entangled  in  the  clammy  juice  that  iffues 
from  their  leaves.  The  head  and  trunk  are  of  a fine  yel- 
lowifh  brown ; the  antennas  a more  dulky  ihade  of  the 
fame  colour,  and  the  eyes  blue  : The  body  is  coal  black  ; 
the  fegments  of  a brownifh  yellow  ; the  wings  are  of  a 
pale  yellowiih  brown,  with  little  yellow  riflings  upon  their 
fibres,  and  a margin  of  yellow 

There  are  no  lefs  than  fifty-five  fpecies  of  the  tenthre- 
do enumerated  in  the  Linnuean  fyftem ; but  the  Swedijh 
naturalift  feems  himfelf  to  fufpedt,  that  fome  kinds  are 
twice  mentioned.  Colour,  though  an  obvious,  is  no  cer- 
tain chara&er  of  infefls.  In  fome,  it  differs  with  the  fea- 
fon,  in  others,  with  the  fex ; and  in  all  it  glows  accord- 
ing to  the  creature’s  health  and  vigour. 

V Syft.  Nat.  fpec.  i.  £ Baibut’s  Gen,  InfetS.  p. 
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Genus  III. — Sir  ex.  Tlje  Tailed  Wafp, 


T HE  animals  of  this  genus  are  not  fo  numerous  nor  di- 
Verfified  as  the  laft,  but  are  greatly  fuperior  in  fizc  ; the 
mouth  is  armed  with  two  ftron'g  jaws  ; the  palpi  fhort, 
and  articulated  ; the  antennae  are  filiform,  and  confift  of 
near  thirty  articulations  ; the  fling  is  long,  ftiff,  ferrated, 
and  proje&ing  beyond  the  abdomen  ; the  wings  are  plain, 
and  of  the  fliape  of  a lance;  the  abdomen  is  flender,  ter- 
minating in  a point  towards  the  fling  f. 

Of  the  feven  different  kinds  of  firices,  the  gigas  of 
Limtaus  is  the  largeft  ; the  male,  indeed,  as  is  frequently 
the  cafe,  is  one  third  lefs  in  fize  than  his  female,  and  has 
neither  fpine  nor  fling  at  his  extremity  : That  inftru- 
ment,  however,  is  formidable  in  the  other  fex  ; it  confifts 
of  three  laminae;  two  at  the  fides.  which  ferve  for  {heaths, 
and  one  in  the  middle,  fomewhat  ferrated,  which  is  the 
teal  fling. 

The  wings  of  this  fpecies  are  large,  yellow,  and  vein- 
ed ; the  thighs  fhort,  and  black  ; and  the  legs,  as  Well  as 
the  tarfi,  are  yellow  ; the  antenna  are  of  the  fame  co- 
lour, and  are  inferted  into  a black  head,  which  has  ap- 
3 parently 
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parently  four  eyes.  What  appears  to  be  the  feeond  pair 
of  eyes  is  only  two  large  yellow  fpots  behind  the  other. 
The  belly  is  cylindrical,  and  confiils  of  nine  different 
fegments,  fome  of  a black,  and  others  of  a yellow  co= 
lour  *. 

* Barbut’s  Genera  Infe&orum,  p.  242. 
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Genus  IV. — Ichneumon . 


This  genus  contains  a numerous  lift  of  infedts,  whofe 
manners  appear  lingular,  even  amidft  the  wonders  which 
this  clafs  of  beings  is  continually  difplaying.  It  contains 
upwards  of  feventy  different  fpecies,  all  chara&erifed  by 
the  antennae,  Which  have  more  than  thirty  articulations  ; 
by  the  mouth,  armed  with  jaws,  but  without  a tongue  ; 
and  by  the  abdomen,  which  is  joined  to  the  body  by  a 
pedicle  or  (talk,  and  which  terminates  in  a projecting 
fling,  inclofed  in  a cylindrical  (heath  f . 

We  have  already  had  occalion  to  obferve  one  Unking 
peculiarity  in  the  manners  of  fome  infedts  of  this  genus, 
who  make  their  way  into  the  body  of  the  caterpillars  of 
different  kinds,  and  there  depofite  their  eggs.  It  is  from 
the  fignal  fervices  which  they  perform,  in  deftroying 
caterpillars,  plant  lice,  and  other  infedts,  that  they  have 
derived  their  name:  Thefe  animals  are  devoured  by 
them,  as  the  genuine  ichneumon,  or  mangoufte,  deltroys 
the  crocodiles. 

As  the  fpecies  and  varieties  of  the  ichneumons  are 
prodigioufly  numerous,  fo  their  manners  are  extremely 
diverlified : In  the  general  outlines  of  their  character, 
they  all  agree,  being  remarkable  for  their  depredations 
among  the  infedt  tribes.  In  fome,  the  female  is  furnilh- 
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ed  with  a wimble,  attached  to  her  abdomen  ; and  with 
this  inftrument,  though  delicate,  fhe  is  capable  of  pierc- 
ing through  lime  and  plafter.  The  larvae  of  wafps  and 
mafon-bees  are  the  devoted  prey  of  this  fpecies,  which  no 
fooner  el'pies  one  of  their  nells,  than  with  its  wimble  it 
perforates  the  mortar  of  which  it  is  conftru&ed.  This 
operation,  which  is  performed  with  lingular  dexterity,  is 
no  fooner  finiihed,  than  it  depofits  its  eggs  in  the  infide, 
to  the  number  of  one,  two,  and  fometnijes  more.  Some 
are  contented  with  gluing  their  ova  to  the  (kin  of  a 
caterpillar,  while  others  penetrate  through  it,  and  depofit 
the  egg  m its  body  f . The  ova  hatched  within  the  cater- 
pillar, alter  being  quickened  into  life,  preys  upon  the  in- 
teflines  of  that  animal,  without,  however,  deftroying 
its  vitals.  Upon  the  life  of  the  one  animal  that  of  the 
other  feems  to  depend;  and  the  ichneumon  fpares  the 
caterpillar  upon  which  it  feeds,  till  it  is  about  to  enter 
into  its  cliryfaiis  Hate.  In  the  mean  time,  the  caterpillar 
in  which  it  is  enclofed  is  apparently  healthy,  and  pre- 
pares to  undergo  the  fame  transformation ; a fuudion 
which  it  is  feldom  able  to  accomplifh,  becaufe  the  interi- 
or parts  effentiai  to  the  butterfly,  though  not  to  the 
worm,  are  destroyed  J.  Often  thefe  caterpillars,  which 
have  been  the  cradle  of  thirty  or  forty  ichneumons,  are 
feen  fixed  to  the  bark  of  a tree,  as  if  they  were  fitting 
upon  their  eggs  ; and  it  is  difcovered  that  the  larva? 
which  were  within  their  bodies  have  fpun  their  threads, 
with  which,  as  with  cords,  the  unhappy  caterpillar  has 
been  faftened  down,  and  perilhed  mifcrably. 

The  eggs  of  the  ichneumons  which  have  been  limply 
agglutinated  to  the  outfide  of  the  larvae,  remain  not  long 
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in  that  pofhion ; for  the  young  animals  produced  fron* 
them  eatily  make  their  way  into  the  body  of  the  cater- 
pillar on  which  they  were  placed. 

Various  are  the  fizes  of  this  carnivorous  race  : Some 
are  fo  fmall,  that  the  plant  loufe,  the  curculio,  or  the  fpi- 
der’s  egg,  is  made  the  cradle  for  their  young ; and  all 
the  infedts  upon  which  they  fix  undergo  the  fame  fatal 
deftiny,  fooner  or  later  perilhing  by  their  depredations. 
Thofe  carcafes  of  plant  lice  which  are  feen  motionlefs  oti 
the  rofe-tree  leaf,  have  been  each  the  habitation  of  a fmall 
larva,  which,  after  having  devoured  the  intrails  of  the 
plant  loufe,  has  performed  its  metamorphofis  under  the 
empty  (kin,  from  which  it  has  afterwards  fallied  forth  a 
winged  ichneumon. 

But  though  many  of  thefe  infedts  are  fo  extremely  mi- 
nute, there  are  others,  which,  from  their  fize  and  intre- 
pidity, are  formidable  to  the  fpider.  Many  of  thefe  chal- 
lenge that  animal  to  open  combat,  and  having  run  him 
through  with  their  flings,  tear  him  to  pieces ; thus  a- 
venging  the  whole  race  of  Hies  of  the  injuries  they  fuffer 
from  that  mod  dreaded  enemy  of  their  kind. 

Ichneumon  aphidum.  This  infect  is  almoft  wholly 
black  ; the  abdomen,  towards  the  bafe,  and  the  feet,  are 
yellow ; the  antennae  are  black.  This  fpecies,  when 
about  to  depofit  its  eggs,  bends  the  abdomen  till  the 
anus  nearly  approaches  the  thorax,  and  thus  penetrates 
into  the  anus  ot  the  plant  loufe,  in  which  it  lodges  its  pro- 
geny f. 

The  paralitic  ichneumon  %,  The  larva  of  this  infedl: 
adheres  to  the  body  of  a caterpillar,  upon  which  it  feeds. 

Thu 
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The  head  and  the  antennse  are  black,  the  latter  longer 
than  the  body  ; the  feet  are  yellow  *. 

The  black  ichneumon  f . The  antenna;,  head,  thorax, 
and  abdomen  of  this  fpecies  are  all  black  : it  is  farther 
diftinguilhed  by  the  three  filiform  appendices  of  the  tail, 
which  are  longer  than  the  body,  and  that  in  the  middle 
of  a red  colour.  It  frequents  the  meadows  and  gardens  p 

* Derham’s  Fhyfico  Theol.  1.  8,  c.  6. 
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Genus  V. — Sphex.  "The  Savage. 


T he  mouth  of  this  tribe  is  armed  with  jaws,  but  has  n® 
tongue ; the  antennae  have  ten  articulations,  and  the 
wings  are  extended,  and  laid  horizontally  upon  the  back; 
the  fling  lies  concealed  within  the  body. 

This  g^nus  contains  infers,  perhaps  the  moft  fierce 
and  rapacious  of  this  clafs  of  beings.  The  favage,  or 
ground  bee,  does  not  feed  upon  honey,  or  accommodate 
its  young  with  that  kind  of  provifion.  They  attack  in- 
fers much  beyond  their  own  fize,  and  that  whether  they 
are  defencelefs  or  armed  ; for  they  are  provided  with 
ftrong  jaws,  and  a fling  poifoned  with  a liquor  fatal  to 
every  animal  they  engage  The  favage  feizcs  boldly  on 
the  infeft  he  attacks,  and  gives  it  a ftroke  of  amazing 
force.  After  this  firft  encounter,  he  falls  down,  as  if  he 
had  himfelf  received  the  mortal  blow;  but  it  is  only  to 
reft  from  his  fatigue,  and  to  oblerve  the  effects  of  his 
prowefs.  By  and  by,  the  wounded  animal  dies  ; and 
while  yet  palpitating  with  life,  the  favage  devours  thofe 
parts  which  he  finds  moft  pslatable,  leaving  the  gieater 
part  entire. 

It  is  thus  that  the  fphex  riots  in  the  blood  of  hundreds 
of  inledts  ; and  his  family  is  no  fooner  increafed,  than  the' 
carnage  becomes  proportioned  to  the  number  of  young 
he  has  to  fupport.  After  the  female  has  depofited  her 
eggs  in  the  bottom  of  a cell  dug  in  the  giound,  or  in  the 
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mud  wall  of  a cottage,  the  whole  apartment  is  crammed 
with  multitudes  of  living  and  dead  infedls,  deftined  to  be 
the  food  of  the  future  progeny.  Thus  their  houfes,  like 
the  renowned  caves  of  the  giants,  are  ftrewed  with  dead. 
This  operation  is  no  fooner  over,  than  the  parent  infers 
Hop  up  the  hole  at  the  entrance  of  the  cell,  to  prevent 
the  efcape  of  fuch  of  the  wretched  captives  as  may  yet 
be  alive.  The  young,  when  they  leave  their  eggs,  find 
themfeives  amply  fupplied  with  provifion.  They  devour, 
one  after  another,  all  the  carcafes  with  which  they  are 
provided  ; and  when  their  laft  fly  is  eaten,  they  have  no 
longer  occafion  for  food,  but  are  changed  into  chryfalids, 
which  afterward  become  favages  of  one  fpecies  or  ano- 
ther, according  to  that  of  the  parent  pair  *. 

Sphex  femi  aurata  viridis  f.  The  head,  thorax,  and 
abdomen  of  this  beautiful  fpecies  are  of  a finely  gilded 
blue  ; the  antennte  are  yellowilh  ; the  eyes  of  a gilded 
brown,  and  legs  of  a dark  blue. 

The  fpirifex,  or  turner  favage,  is  of  a chefnut  brown, 
with  a fhade  of  blue  ; the  eyes  are  large  and  black  ; the 
antennas  brown  ; the  body  is  ferruginous  ; the  thorax 
and  abdomen  conneded  together  by  a yellow  thread;  the 
wings  are  of  a dufky  brown,  and  the  fling  yellow  %. 

* Reaumur  Tom.  VI  mem.  9.  f Syft>  Nat-  0r<b  V'  Gciu  v'  fP’  35’ 
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Genus  VI. — Chryjis.  The  Golden  Flju 


JL  HIS  tribe,  like  fome  of  the  preceding,  lias  no  probol'cis, 
but  a mouth  furnifhed  with  jaws  : The  antennas  are  fili- 
form and  beaded,  confiding  of  feveral  articulations,  of 
which  the  firft  is  the  longed  ; the  abdomen  is  arched 
underneath  with  a fcale  on  each  fide  ; the  anus  is  dent- 
ated,  and  armed  with  a projecting  ding  ; the  body  js 
covered  above  by  the  wings,  through  which  it  Iltines  as 
if  gilded  *. 

Among  this  family  the  ignita,  or  flaming  chryfls, 
ftands  didinguifhed  by  its  refplendent  colours.  The  fore 
part  of  the  head  is  green  and  gold,  and  the  hind  part  of 
a beautiful  azure  ; the  thorax  is  likewife  azure,  with  a 
mixture  of  green:  The  abdomen  is  green  and  yellow  be- 
fore, and  behind  of  a copper  red,  refembiing  that  metal 
when  highly  polifhedf. 


* Sjrft.  Nat,  Ord.  V.  Gen.  6. 
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GpNUS  VII. — Vefpa.  '’the  Wafp. 


There  are  no  lefs  than  twenty-eight  fpecies  of  the 
wafp ; many  of  which  are  univerfally  known.  The 
common  characters  by  which  the  tribe  is  diftinguiftied, 
are,  the  jaws  with  which  the  mouth  is  armed  ; the  four 
wings,  the  firft  pair  of  which  are  folded,  and  the  Iharp 
pointed  fling  which  is  ufually  concealed  within  the  body  ; 
the  abdomen  is  joined  to  the  thorax  by  a fhort  ftalk,  and 
the  whole  body  is  fmooth  *. 

The  crabro  or  hornet  is  not  found  in  Scotland , though 
common  in  South  Britain.  The  antennae,  head,  and  legs, 
are  of  a brown  or  chefnut  colour  : the  abdomen  is  of  a 
fine  orange  brown  ; but  on  the  extenfion  of  the  annuli,  it 
difcovers  on  each  lide  aline  of  black  : the  wings  are  of  the 
colour  of  amber  ; and  the  animal,  for  fize,  merits  the 
firft  rank  among  the  vefpse.  It  builds  its  neft  in  the  body 
of  decayed  trees  f.  ' 

Vefpa  vulgaris,  the  common  wTafp.  The  thorax  of  this 
fpecies  is  black,  furrounded  on  the  anterior  part  by  a 
yellow  line  ; the  abdomen  is  of  a golden  yellow,  having 
triangular  l’pots  down  the  back  part,  and  black  ones  on 
each  fide. 

The  wafps  in  general  feem  to  fill  up  a middle  rank  be- 
tween the  ichneumons  and  the  bees  ; like  the  former, 

they 
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they  are  rapacious  and  carnivorous,  and,  Vke  the  latter, 
they  conftrudt  hives,  and  fooneti  aes  feed  on  the  produce 
of  flowers  ; they  devour  fruit,  butcher  m at,  and  carry 
on  continual  hoftilities  againft  almoft  every  other  fpecies 
of  fly  : they  are  at  once  the  rivals  a d the  enemies  of  the 
common  bee;  many  of  which  annually  perifh  by  their  at- 
tacks. 

Almoft  every  perfon  mull  have  feen  the  eftabhfhment 
made  under  ground  by  the  common  wal'p.  It  is  a kiud 
of  fabterraneous  city,  which  at  certain  feafons  of  the  year 
contains  many  thoufands  of  inhabitants,  and  is  conftruc!- 
ed  nearly  with  the  fame  ingenuity  and  elegance  as  that  of 
the  domedic  bee.  Like  it,  it  is  internally  formed  with 
combs,  confilling  of  a number  of  hexagonal  cells,  all  en- 
veloped under  one  common  covering,  like  coarfe  paper, 
which  is  conftru&ed  with  great  art.  In  this  particular 
they  excel  the  common  bee,  which  contents  itfelf  with 
the  cover  afforded  by  the  hive,  or  with  the  trunk  of  a 
rotten  tree,  in  their  wild  date. 

Though  the  wafps  generally  make  choice  of  fome  large 
hole  under  ground  for  the  conflruction  of  their  nell,  they 
have  neverthelefs  much  labour  to  undergo  in  removing 
protuberances,  and  carrying  away  earth,  till  it  is  brought 
to  that  fpherical  figure  which  lints  their  purpofes.  This 
work  completed,  they  next  conlirud  thet  p^per  like  co- 
vering with  which  the  whole  hive  is  lined.  The  combs 
in  which  the  cells  are  lodged  next  claim  their  attention : 
Thefe  are  ranged  horizontally  in  different  dories,  fome- 
times  twelve  or  fifteen  above  each  other,  all  fupported  by 
colonades,  between  which  the  whole  citizens  of  this  tub- 
terraneous  commonwealth  are  feen  at  times  to  walk,  like 
men  in  the  itieets  oi  a town,  ihe  cells  of  the  walps  are 
o not 
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aot  conftrucled  with  that  geometrical  (kill  which  has 
been  fo  often  admired  in  thofe  of  the  bee  ; but  they  are 
not  on  that  account  the  lefs  adapted  to  the  purpofes  they 
are  deftined  to  ferve.  Each  comb  has  only  a fingle 
range  of  cells,  with  their  mouths  opening  below.  They 
are  intended,  not  for  the  reception  of  honey,  but  for  the 
habitation  of  the  young,  which  are  fed  twice  or  thrice 
a-day,  by  the  morfels  carried  in  by  their  parents.  For 
the  more  commodious  reception  of  their  tood,  each  of 
the  larvse  has  its  head  turned  downward  oppofite  to  the 
mouth  of  its  cell,  ready  to  receive  its  meal  when  offer- 
ed *. 

There  are,  however,  many  varieties  in  the  conftruc- 
tion  of  wafp  hives,  all  fuited  to  the  views  of  the  different 
fpecies  who  inhabit  them.  Some  have  only  a fingle  row 
of  cells,  placed  vertically,  like  thofe  of  the  bee,  and  the 
mouths  facing  the  fun  : The  reafon  of  this  variety  feems 
to  bp,  that  fome  kinds  require  the  heat  of  the  fun  to  hatch 
their  eggs  ; an  advantage  which  could  not  be  obtained, 
were  there  more  rows  of  cells,  or  were  they  placed  in  a 
different  manner. 

As  in  a hive  of  bees,  fo  in  that  of  wafps,  there  are 
three  different  kinds  of  animals : At  certain  feafons,  it 
contains  only  a fingle  female,  and  a number  of  neuters  or 
mules,  who  are  of  no  fex  ; at  other  times  it  contains  fome 
hundreds  of  females,  and  ftill  a greater  number  of  males. 
The  former  are  of  a fize  fo  fu  peri  or  to  the  mules,  that 
one  weighs  againft  eight ; even  the  male  wafp  is  not 
move  than  half  the  weight  of  his  female. 

The  condition  of  the  female  wafp  differs  widely  from 
that  of  the  female  bee  : The  latter,  when  ihe  leads  from 
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the  parent  hive  a young  colony,  and  founds  a new  em- 
pire, is  efientially  a queen  ; for  ihe  is  more  implicitly- 
obeyed  than  the  bed  of  monarchs,  by  the  moft  loyal  of 
his  lieges.  The  female  wafp,  as  her  ftation  is  more  la- 
borious, fo  her  genius  feems  more  enterprifing  Unaided 
by  any  of  her  kind,  (he  lays,  in  the  beginning  of  every 
feafon,  the  foundation  of  a new  edifice,  which  is  deftined 
to  be  the  birth  place  of  many  thoufands  of  her  fpecies. 
She  conftructs  the  firlt  cells,  to  which  fhe  commits  the 
earlieft  of  her  eggs,  which  in  time  become  mule  wafps, 
the  mod  aftive  and  laborious  of  the  whole  race  ; and  by 
thefe  the  is  affifted  in  completing  the  reft  of  the  work. 

The  male  wafps  are  not  fo  flothful  as  the  male  bee  ; 
they  difcharge  feveral  duties  in  the  interior  parts  of  the 
hive  ; but  in  the  art  of  building,  either  the  cells  or  the 
external  covering,  they  are  altogether  unlkilled.  This 
falls  to  be  executed  by  the  mulos,  who  carry  it  on  with 
amazing  difpatch.  They  collect  together  the  fmall  fibres 
of  half  rotten  wood,  which  they  moiften  with  a glutinous 
fubftance,  and  bake  up  into  that  paper  of  which  all  their 
work  is  formed. 

The  aerial  wafp  conftru&s  fmall  nefts  of  about  the  fize 
of  an  orange,  which  it  attaches  to  the  branch  of  a tree. 
This  compaft  little  edifice  is  expofed  to  the  weather,  but 
is  rendered  impenetrable  to  rain,  by  a number  of  leaves 
which  are  placed  round  it,  exaftly  refembling  an  invert- 
ed rofe.  A particular  fpecies  in  the  neighbourhood  of 
Cayenne,  conftru<ft  a large  oblong  box,  about  twelve  or 
fifteen  inches  long,  of  fine  parchment,  which  is  alfo  pen- 
dent from  the  branch  of  a tree  ; there  the  combs  fabri- 
cated of  the  fame  fubftance,  are  ranged  horizontally,  in 
different  ftories,  one  above  the  other;  each  having  a 
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i’Otind  iioie  in  the  centre,  by  which  the  wafps  are  enabled 
to  afcend  or  defcend  to  different  flats  of  their  building  *. 

In  the  mean  time,  while  thefe  operations  are  carrying 
on  by  the  joint  labours  of  the  hive,  the  mother  wafp  con- 
tinues to  lay  till  Ihe  has  produced  fifteen  or  fixteen  thou- 
fand  neuters  or  mules,  and  about  five  or  fix  hundred 
males  and  females : The  commonwealth  day  by  day 
increafes  in  numbers,  and  enjoys  peace.  Towards  the 
thonth  of  OBobcr,  provifions  begin  to  grow  fcarce,  and  a 
new  fcene  enfues  : This  hitherto  amicable  tribe  feems 
then  fired  with  mutual  rage ; and  the  whole  edifice  pre- 
fents  one  fcene  of  maffacre  The  neuters  and  males  tear 
from  their  cradles  the  eggs,  the  larvte,  and  new  born  in- 
fects, with  undiftinguilhing  fury.  They  next  fight  one 
againft  another.  Hopes  of  the  ftate,  folicitude  for  po- 
flerity,  or  love  to  their  native  place,  now  no  longer  exiil  5 
the  whole  commonwealth  is  fhaken  to  the  foundation. 
Rains  and  frofts  enfue ; the  citizens  are  feized  with  dif- 
eafe  and  languor ; and  happily  for  the  other  infedts,  and 
the  fruit  gardens,  almoft  the  whole  die.  Some  few  fe- 
males el'cape  from  the  difafters  of  civil  war,  and  the  fe- 
verity  of  winter,  and  again  in  the  enfuing  fpring  become 
the  founders  of  new  empires,  which  are  again  to  be  over- 
turned f. 

* Reaumur,  ubi  fupra.  f Barbut’s  Gen.  Infcft.  p.  *6*. 
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We  are  now  come  to  a tribe  of  the  mod  ufefut  of  in” 
lefts,  whofe  hiftory  has  been  the  fnbjeft  ot  many  vo- 
luines.  Almoft  every  writer  on  entymology  has  made 
the  manners  and  economy  of  thefe  animals  a confiderable 
part  of  his  work  ; and  many  authors  have  treated  of 
them,  who  have  entered  into  no  other  department  of  na- 
tural hiftory  *.  Several  of  thefe,  catching  that  enthufi- 
afm  which  is  natural  in  contemplating  creatures  whofe 
inftinfts  are  truly  wonderful,  feem  to  fet  no  bounds  to 
the  eulogies  they  have  lavilbed  upon  them.  If  you  be- 
lieve them,  there  is  hardly  any  fort  of  intelligence  or 
moral  virtue,  which  bees  do  not  poffefs  ; and  the  whole 
of  their  manners  arefuch  as  afford  us  but  too  juft  caufes  of 
blufhing  at  our  own.  The  celebrated  Reaumur , in  de- 
tailing the  economy  of  thefe  animals,  an  objeft  to  which 
he  applied  himfelf  with  a perfeverance  fuperior  to  all 
mankind,  has  abftrafted  much  of  the  marvellous  from 
their  hiftory  ; but  in  return,  he  has  enlarged  it  with 
many  fafts  and  obfervations  formerly  unknown,  and 
which  fucceeding  experiments  have  feldom  contradicted  : 
The  following  brief  account  of  thefe  infefts,  in  general, 
lefts  upon  his  authority. 

There 

* ■ 

* Among  the  moft  judicious  nsturalifts  who  have  written  upon  this 
fubjedt,  we  may  rank  the  following,  viz.  Mouffet,  Mcrian,.  Aldrovandas* 
Jobnfton,  Charleton,  Ray,  Dale,  and  Reaumur. 
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■There  are,  at  certain  feafons  of  the  year,  three  kinds 
6f  bees  in  every  hive ; the  males,  the  females,  and  the 
bees  without  fex.  The  latter  every  perfon  is  acquainted 
with ; their  number  is  beyond  comparifon  greater  than 
that  of  the  other  two'  kinds.  Nature  feems  to  have  deftin- 
ed  them  folely  for  the  purpofe  of  labour  ; and  the  whole 
drudgery  of  the  hive  lies  upon  them  ; hence  they  have 
properly  been  termed  Working  Bees. 

It  is  only  during  one  or  two  months  of  the  Cummer,, 
when  the  hive  is  mod  crcmded,  that  males  are  found  in 
it ; and  even  then,  they  do  not  amount  to  a tenth  part  of 
the  whole  : They  are  of  fuperior  fize,  and  didinguifliable 
by  the  charu&ers  afterwards  to  be  noticed.  During  the 
whole  courfe  of  the  feafon,  except  a few  days,  there  is 
Only  a lingle  female  to  be  difcovered  in  the  tnoft  nume- 
rous hive.  Her  fecundity,  however,  is  fo  prodigious, 
that  fhe  is  foon  capable  of  multiplying  her  family  to  fuch 
a degree,  that  the  hive  can  no  longer  contain  it.  To  her 
the  whole  fvvarm,  amounting  from  twenty  to  forty 
thoufand,  owe  their  birth.  Her  refidence  is  generally  in 
the  interior  apartments  of  the  lodging  ; when  fhe  {hews 
herfelf,  fhe  is  readily  known  from  her  fize,  being  longer 
Shan  even  the  male  bees,  but  inferior  in  thicknefs.  It  is 
this  female  whom  the  ancients  dignified  with  the  title  of 
King  of  the  bees,  and  whom,  with  the  utmoil  propriety, 
they  might  have  denominated  then  Queen.  Front  a num- 
ber of  well  attefled  experiments  and  obfervations,  it  ap- 
pears that  the  common  bees  pay  her  more  than  refpedi. 
They  continually  endeavour  to  be  ufeful  to  her ; and  by 
carrtffing  her,  and  offering  her  honey,  they,  feem  to  an- 
ticipate her  wants.  Her  life  is  move  precious  than  any 
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of  the  reft  ; wherever  Ihe  goes,  therefore,  ft.e  is  encircled 
t>y  a guard,  that  continually  pays  court  to  her  *, 

It  is  not  without  caufe  that  this  fedulous  attention  is 
paid  to  the  mother  bee  j flie  is  the  foul  of  all  their  oper- 
ations. If  a hive  is  deprived  of  her,  however  numerous* 
it  will  undertake  no  labour ; and  the  individuals  will 
hardly  give  themfelves  the  trouble  of  collecting  their 
daily  fubfiftence.  A fwarm  that  was  bufy  from  mornii.g 
to  night  conftruCting  cells  and  collecting  wax,  immedi- 
ately upon  this  accident  feems  to  forget  that  the  Bowen 
contain  their  food  ; they  fcarcely  ftir  from  the  hive,  con- 
ftruCt  no  new  cells,  nor  even  finilh  fuch  as  were  begun. 
The  moment  fhe  is  reftored,  their  wonted  fpirit  and  ac- 
tivity is  refumed  by  the  whole  fwarm  : Not  only  do  the 
working  bees  refume  their  labours  when  the  queen  is 
reftored,  but  they  ply  them  with  an  affiduity  proportioned 
to  her  fertility.  Although  they  contribute  nothing  them- 
felves to  the  generation  of  the  young  bees,  the  Author 
of  Nature  feems  to  have  given  them  the  fame  afteCtion, 
and  to  have  interefted  them  in  their  wellare,  as  much  as 
if  they  had  been  their  real  parents. 

The  external  parts  of  bees  are  happily  accommodated 
by  their  ftrufture,  to  the  delicate  operations  they  are 
deftined  to  perform.  Each  of  them  is  furnifhed  with  a 
trunk  or  probofeis  f,  commonly  folded  up,  but  capable 
of  being  extended  at  pleafure : It  is  with  this  inltrument 
that  they  colled  their  food  ; not  by  pumping  or  fucking, 
but  by  licking  it  from  the  ne&aria  of  flowers ; veffels 
that  have  been  but  lately  difeovered  by  the  botanifts,  but 

with 
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with  which  the  bees  have  been  well  acquainted  from 
time  immemorial  *. 

The  teeth  with  which  thefe  infects  are  provided,  ferve 
another  purpofe  equally  important ; they  are  the  inftru- 
ments  by  which  they  fafhion  and  give  a proper  confiftency 
to  the  wax.  That  valuable  commodity  is  not  found  in  a 
perfeft  ftate  upon  the  flowers,  as  many  have  imagined  ; 
it  is  there  fcattered  upon  the  furface  in  the  form  of  a fine 
powder  or  duft,  and  fwept  off  by  the  hairy  legs  of  the 
bee,  and  depoflted  in  a hollow  part  of  each  thigh,  pre- 
pared for  its  reception.  After  being  carried  in  that  form 
into  the  hive,  it  is  all  ate  up  by  the  bee ; and  by  the  ac- 
tion of  the  ftomach  is  brought  into  the  ftate  of  genuine 
wax.  From  the  ftomach,  the  working  bee  brings  it 
back  in  fmall  parcels  to  the  mouth,  like  a ruminating 
animal ; and,  by  chewing  it  there,  fafhions  it  into  pieces 
proper  for  the  eonftrudtion  of  the  cell,  to  which  it  is  ap- 
plied, and  afterwards  polifhed  as  the  fituation  requires. 

That  fmall  fcaly  fpine,  commonly  termed  the  fling  of 
the  bee,  is  only  the  cafe  of  two  needles  or  darts,  ex- 
tremely fine,  and  each  dentated  towards  the  point.  The 
wounds  made  by  thefe  flendet  arms  would  be  little  to  be 
apprehended,  were  their  points  not  impoifoned  by  a fmall 
drop  of  acrid  liquor.  This  liquor,  which,  when  tafted, 
burns  the  tongue,  is  conveyed  along  a fmall  canal  to  the 
cafe  of  the  fting,  on  the  tip  of  which  it  appears  in  fmall 
drops,  when  the  bee  intends  to  make  ufe  of  her  offenfive 
weapons.  However  difagreeable  this  inftrument  may 
fometimes  prove  to  us,  it  is  abfolutely  neceiTary  to  the 
bee,  furrnunded  as  that  animal  continually  is  with  many 

enemies, 


f The  diligence  of  the  bee  is  often  alluded  to  in  ancient  poetry. 
Apis  mantinte  more  modoij.  grata  carpentis  thyma.  Hon 
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enemies,  whofe  hoflilities  are  conflantly  provoked  by  the 
honey  and  wax. 

The  fling  of  the  bee  is  alfo  ufed  for  another  purpofe, 
the  propriety  of  which  we  are  not  fo  well  able  to  vindi- 
cate. At  a certain  time,  they  are  bufy  from  morning  to 
night  in  no  other  employment  than  maffacring  their  af- 
fociates.  The  males,  it  feems,  after  the  female  is  fecun- 
dated, become  ufelefs,  and  even  offenfive  to  the  reft  of  the 
hive.  The  working  bees,  who  had  formerly  been  their 
nurfes,  and  hitherto  had  lived  with  them  in  the  belt  un- 
demanding, all  at  once  break  loofe  upon  them  with  un- 
relenting fury,  and  in  two  or  three  days  deftroy  the  whole 
in  one  general  carnage  +. 

Of  the  reafons  alleged  by  the  working  bees  for  this 
maffxcre,  we  are  altogether  ignorant ; we  know  not  upon 
what  claim  their  power  of  life  and  death  over  the  males 
is  founded,  farther  than  that  nature  feems  to  have  grant- 
ed fuch  a right,  by  giving  them  power  to  exercife  it. 
Thefe,  however,  are  not  the  only  combats  in  which  the 
bees  are  engaged  : The  working  bees  of  the  fame  hive 
often  quarrel,  and  challenge  each  other  to  battle.  Long 
do  they  ftruggle  in  defence  and  attack,  like  two  fkilful 
pugilifts,  the  one  endeavouring  to  find  a place  in  the 
fcaly  body  of  his  adverfary  into  which  he  may  thruft  his 
fling,  and  the  other  as  fludioufly  warding  off  the  blow. 
The  firft  wound  that  takes  place  puts  an  end  to  the  en- 
gagement ; and  the  victorious  bee  walks  off,  leaving  his 
adverfary  to  expire  in  . the  duff.  Sometimes  three  or 
four  attack  a fingle  bee,  without  any  defign  upon  his  life, 
but  with  a view  to  force  him  to  difgorge  his  honey  ; and 

as 

f Virgil  was  acquainted  with  this  peculiarity.  Fucos  a prefapibus  ar~ 
sent  ignavum  pecus.  iEn.  Lib.  ii. 
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is  fooii  as  they  have  fucceeded,  they  lick  it  up,  allowing 
the  former  proprietor  to  walk  away. 

Battles  far  more  fatal  and  general  are  occalioned  whert 
a neighbouring  f.vartn,  from  poverty,  or  a principle  of 
injuftice,  invade  a hive  already  occupied.  Scarcely  have 
they  entered  tile  walls  of  the  city,  when  a bloody  en- 
gagement enfues  t Thofe  who  have  the  right  of  poffeffion 
oppofe  their  invaders  with  all  their  forces,  and  with  un- 
daunted courage  ; not  a minute  paffes  that  you  do  not 
obferve  a victorious  bee  dragging  to  the  door  of  the  hive 
a dead  adverfary,  or  one  who  is  yet  ftruggling  in  all  the 
agonies  of  death.  Thefe  engagements  do  not  clofe  hut 
•with  the  day ; and  before  victory  declares  for  either  party, 
they  often  coft  thoufands  their  lives  ; for  very  often  the 
one  who  lias  flung  its  opponent  leaves  its  weapon  in  the 
wound,  an  accident  which  proves  fatal  to  itielf. 

Infects  of  their  own  fpecies  are  far  from  being  the  only 
enemies  which  the  bees  have  to  fear  ; worms,  wafps,  hor- 
nets, and  infeCts  of  different  kinds,  never  fail  to  make 
their  way  into  the  hive,  wherever  any  rent  or  crevice  is 
left  open.  When  attacked  by  thefe  robbers,  they  perifli 
in  the  unequal  combat;  and  when  dead,  their  bodies  are 
ripped  up,  in  order  to  extract  from  them  the  honey  they 
contain.  Apprifed  of  the  fatal  eonfequences  of  admitting 
them  into  the  hive,  the  bees  carefully  fill  up  every  chink 
and  crevice,  not  with  wax,  but  with  the  glutinous  matter 
that  exfudes  from  certain  trees,  a fubftance  ftill  more  te~ 
naceous.  When  a bee  enters  the  hive  loaded  with  a 
quantity  of  this  fluff,  it  is  met  by  others,  who  take  final! 
particles  of  it,  and  apply  it  to  the  fides  of  the  part  to  be 
Hopped  up,  till  they  are  entirely  clofed. 

A fwarm  of  bees,  however  numerous,  as  we  have  al- 
ready feen,  all  owe  their  birth  to  a Angle  female.  This 
Vol.  Ill,  3 T queen, 
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queen,  which  Virgil,  and  the  other  writers  of  antiquity, 
have  charged  with  all  the  cares  of  government,  is  indeed 
bufily  occupied,  but  in  funftions  of  a different  kind  ; and 
thefe  are,  the  production  of  a vad  number  of  eggs,  which 
die  continues  to  drop,  one  after  another,  into  the  empty 
cells,  during  a confiderable  part  of  the  fummer.  This 
animal,  which  is  fo  amazingly  productive,  on  being  open- 
ed, has  been  found  to  contain  upwards  of  five  thoufand 
eggs,  all  of  a fize  fufiicient  to  be  perceptible.  If  we 
make  allowance  for  thofe  that  were  already  dropped,  and 
many  more  not  yet  formed  fo  as  to  become  perceptible, 
we  fhall  no  longer  deem  it  incredible,  that  this  animal 
fhould  in  one  feafon  become  the  mother  of  fo  many  thou- 
fands.  The  moil  numerous  hive  is  far  inferior  to  the 
number  of  fpawn  that  have  been  taken  from  the  belly  of 
a fmall  fifh.  During  the  whole  time  that  the  female 
goes  from  cell  to  cell  depofiting  her  eggs,  flie  is  accom- 
panied by  the  working  bees,  who  tend  her  with  the  mod 
officious  care.  And  as  the  males  and  females  are  pro- 
duced by  her  of  a fuperior  fize  to  the  reft,  the  working 
bees,  as  if  apprifed  of  the  circumdance,  condruCl  a few 
cells  larger  than  the  red  ; and  what  is  dill  more  remark- 
able, the  female  herfelf  knows  which  of  the  embryos  are 
to  become  of  her  own  lex,  and  accordingly  depofits  them 
in  cells  of  a fuitabie  capacity.  The  cell  which  is  to  con- 
tain the  future  queen  bee  is  of  a ftructure  different  from 
all  the  red  ; and  in  building  it,  the  labourers  abandon 
the  hexagonal  diape  which  is  bed  adapted  to  the  faving 
of  labour,  and  of  wax ; nothing,  in  this  inftauce,  feems 
to  cod  them  too  dear':  The  cradle  of  their  future  queen 
confumes  as  much  as  a hundred  or  a hundred  and  fitty  of 
the  ordinary  cells. 
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From  the  great  number  of  males  in  each  hive  to  a 
fingle  female,  the  ancients  were  induced  to  believe,  that 
fecundation  among  thefe  infefts  was  not  accompliffied  by 
any  aft  of  copulation,  but  that  it  was  performed  by  a 
vivifying  liquor  (lied  upon  the  ova  in  the  cells  : But  this 
opinion  tvas  overthrown,  as  foon  as  it  was  obferved,  that 
for  nine  or  ten  months  in  the  year  there  was  no  male  in 
the  hive.  Swammerdam,  who  could  not  obferve  that  in 
thefe  animals  there  were  any  parts  of  generation +,  there, 
for  fuppofed,  that  the  female  was  impregnated  folely  by 
the  effluvia  of  the  male  bees.  The  obfervations  made  by 
Reaumur  have  removed  tho£e  difficulties  with  which  this 
part  of  tiie  hiflory  of  bees  feemed  to  be  attended.  The 
female,  who  is  furrounded  by  fo  many  males,  inftead  of 
being  fatigued  and  perfecuted  by  their  importunities,  is 
obliged  to  carefs  and  inflame  the  paffions  of  thefe  drones, 
who  are  the  moll;  cold  and  indifferent  of  all  tiieir  fex. 
She  mounts  upon  their  backs,  and  puffies  her  gallantry 
to  what  may  be  deemed  indecency  ; at  length  her  allure, 
ments  produce  the  defired  effeft,  and  copulation  is  per- 
formed. 

The  female  thus  impregnated  proceeds  to  lay  her  eggs, 
which  are  round  and  oblong,  lather  thicker  at  the  one 
end  than  the  other.  Each  is  depolited  in  a feparate  cell, 
except  upon  fome  occafions,  when  the  induftry  of  the 
working  bees  has  not  been  fufficient  for  the  fertility  of 
the  mother  : She  then  lays  two  or  three  in  a fingle  ceil ; 
the  fupernumeraries  being  afterwards  carried  away  and 
placed  by  themfelves,  as  foon  as  new  cells  are  provided. 
The  fingle  egg  which  remains  is  faftened  to  the  bottom 
of  the  cell  by  the  firiall  end,  the  only  part  which  feems 
3 T 2 


f Biblia  Nature, 


•THE  BEE. 


51  a 

to  touch  it.  In  a Angle  day  or  two  after  being  placed 
there,  it  produces  a worm,  which  the  working  .bees  take 
care  to  fupply  with  fuitable  food,  confiding  of  a whitiih 
liquor,  which  ferves  it  at  once  for  fnbfiflence  and  a bed  ; 
for  it  lies  upon  it,  folded  up  like  a ring.  In  the  fpace 
of  fix  or  feven  clays  more,  the  whole  of  its  growth  is 
completed  ; and  the  bees,  who  know  the  time  at  which 
it  no  longer  needs  to  be  fupplied  with  food,  ceafe  to 
carry  it  any  more.  The  lad  office  which  they  render  it, 
is  doling  up  the  mouth  of  the  cell,  which  is  done  with 
wax. 

In  the  mean  time,  the  young  animal  within,  which 
hitherto  was  almod  entirely  inactive,  begins  to  fpin  filk, 
and  line  the  inficle  of  its  habitation,  as  a preparative  to  its 
entering  into  the  chryfalis  date,  in  which  it  for  a while 
remains.  Thus,  in  the  fpace  of  about  three  weeks  after 
it  was  fird  dropped  into  the  ceil,  the  young  bee  is  ready 
to  make  its  appearance  as  a winged  animal.  The  fird 
employment,  after  it  has  arrived  at  that  period,  is  to 
gnaw  off  the  wax  with  which  the  mouth  of  its  cell  had 
been  dopped  up.  On  its  fird  iffuing  from  the  cell,  the 
whole  body  is  wet  with  the  humid  fubdance  of  the  cell  ; 
but  the  affectionate  bees  flock  around,  and  with  their 
trunks  aflid  it  in  wiping  off  the  moidure.  The  wings 
grow  dry,  and  the  limbs  firm  ; and  in  the  courfe  of  the 
fame  day,  it  iffues  forth  with  the  labourers  to  colled  wax 
and  honey,  and  thereby  to  make  returns  to  the  fociety 
for  the  care  with  which  it  has  been  reared. 

Thus,  after  the  commencement  of  fummer,  the  number 
of  bees  daily  continues  to  increafe,  till,  by  the  month  of 
June,  they  have  become  fo  numerous,  that  the  fame  hiye 
can  no  longer  contain  them.  The  only  meafure  which 
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then  remains  to  be  adopted,  is,  to  divide  ; and  in  an  in- 
ftant,  a luge  colony  prepares  to  abandon  for  ever  the 
place  of  their  nativity,  and  to  follow  a young  queen  ill 
forming  a new  eftablilhment  for  themfelves. 

It  is  not  merely  the  number  of  bees  in  a hive  that  de- 
termines them  to  fwarm ; that  event  depends  on  the 
young  female,  who  muft  not  only  be  fuffieiendy  ftrong  to 
lead  the  colony,  but  muft  alfo  be  impregnated  ; for  upon 
that  circumftance  depends  the  whole  hopes  of  the  future 
progeny  : But  no  l'ooner  do  all  thefe  predifpofing  circum- 
flances  concur  in  a hive,  than  it  prepares  immediately 
for  colonifation.  In  the  evening  before  that  eventful 
period,  indication  of  their  intentions  is  given,  by  an  un- 
ufual  noife  and  hurry  within  the  hive.  All  the  morning 
of  next  day  paffes  without  hardly  a ftngle  bee  going  to 
collect  honey.  Thofe  who  are  to  leave  the  hive  are  pre- 
paring to  take  their  departure;  while  thofe  that  remain 
behind  defer  their  operations,  till  their  companions,  by 
their  leaving  them,  have  afforded  fufficient  room. 

It  is  in  the  great  enterprile  of  colonifation  that  the  in- 
fluence of  the  queen  bee  is  moft  clearly  feen  : Wherever 
flie  alights,  there  the  whole  fwarm  take  up  their  abode, 
and  all  cling  around  her  body.  If  flie  is  removed,  they 
all  fly  in  quell  of  her  : if  put  into  a hive  where  flie  has 
not  been  placed,  they  either  forfake  it  or  die.  Hence 
the  art  of  thofe  peifcns  is  explained,  who  go  about  {hew- 
ing bees,  making  them  alight  on  different  parts  of  their 
body,  and  follow  them  for  any  length  of  time.  They 
have  poffeffion  of  the  queen  bee ; and  by  that  means  can 
influence  all  their  movements. 

When  a fwarm  thus  migrates  from  the  parent  hive,  it 
frequently  happens  that  more  than  one  female  accompa- 
nies 
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nies  it : The  profperity,  however,  of  the  new  colony  re- 
quires that  there  iliould  be  but  one ; one  only  is  accor- 
dingly preferred.  In  a fingle  day,  all  the  reft  are  put  to 
death  ; and  it  is  found  that  the  one  which  is  fpared  is  the 
heft  entitled  to  reign,  becaufe  fhe  is  moft  fertile,  or  near- 
eft  her  period  of  giving  a new  progeny  to  the  fociety. 
The  young  females  in  the  old  hive,  if  any  remain  there, 
fhare  not  a more  happy  deftiny  ; all  the  fupernutneraries, 
like  thofe  in  the  fwarm,  are  put  to  death. 

We  have  already  remarked  that  the  bees  have  many 
enemies  ; and  in  fome  feafons,  we  are  told,  they  are  liable 
to  fatal  difeafes  : but  of  all  their  dcftroyers  man  is  the 
greateft,  from  that  barbarous  avidity  which  gives  rife  to 
the  praftice  of  killing  every  hive  that  has  collefted  a fuf- 
ficient  quantity  of  honey  *.  In  the  winter  feafon,  cold 
or  hunger  are  the  fcourges  which  often  deftroy  fuch  as 
our  rapacity  has  fpared.  In  flickering  them  from  the  one 
of  thefe  evils,  we  often  espofe  them  to  the  other.  Too 
great  a degree  of  cold  makes  them  perilh  f : If  placed  in 
a fituation  too  warm,  they  are  awakened  from  their  tor- 
pid ftate,  and  devour  their  food  with  an  appetite  which 
foon  brings  on  a famine.  Experience  is  the  only  guide 
that  can  prevent  the  bee  maftcr  from  falling  into  thefe 
extremes. 

In  Egypt  and  in  Greece,  where  the  colleftion  of  honey 
was  deemed  a trade  of  importance,  the  hives  were  regu- 
larly removed  to  a different  part  of  the  country,  -when 
the  flowers  had  faded  in  another.  It  was  for  this  pur- 

pofe, 

* Reaumur  a chafes  the  french  government  to  inflict  an  arbitrary  pu- 
nifhment  on  all  who  fmoalcdbe cs.  Tome  V.  p.  666. 

f The  ancients  were  of  opinion,  that  bees  benumbed  with  cold  might  he 
reftored  by  hot  alhes,  Vid.  Columcla  & Varo. 
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pofe,  that  boats  flored  with  hives  were  fet  afloat  on  the 
Nile,  gradually  bringing  the  in  feet  s within  the  reach  of 
frefli  food  as  the  old  was  exhaufted.  A fimilar  method 
was  fome  time  ago  praftifed  in  France  by  a perfon  who 
had  fix  or  feven  hundred  hives  in  his  pofieffion  f. 

Such  are  the  outlines  of  the  hiftory  of  the  domeflic 
bee,  an  infect  to  which  we  are  indebted  for  two  material 
articles  of  our  enjoyment,  wax  and  honey.  The  genus 
of  infects  to  which  it  belongs  is  diftinguiihed  into  fifty- 
five  different  fpeeies,  all  differing  in  their  manners,  as 
well  as  their  external  form.  Their  common  characters, 
in  which  they  all  agree,  are,  a mouth  furniflied  with  jaws 
and  a probofeis,  inclining  towards  the  body,  and  inclofed 
in  a fheath ; wings  which  are  extended,  and  without 
folds  ; three  flemmata  on  the  head,  and  flings  carried  in 
the  other  extremity  by  neuters. 

Apis  rnellifica,  the  domeflic  neuter  bee.  This  animal 
is  fo  generally  known,  that  no  defeription  of  its  parts  is 
siecefl’ary. 

Apis  mas,  the  male  bee.  This  fpeeies  has  no  fling, 
nor  are  its  feet  or  roftrum  fitted  for  the  colleftion  of  wax 
or  honey  : it  is  larger  than  the  common  working  bee  : it 
hovers  upon  flowers  ; and  its  only  office  is  impregnating 
the  female. 

Apis  regina,  the  queen  bee.  This  animal  is  eafily  di- 
flinguifhed  by  her  great  length  of  body,  and  the  fliortnefs 
of  her  wings,  which  fhe  never  ufes  but  when  employed 
in  leading  out  a young  fwarm. 

Apis  mufeorum,  the  humming  bee  X • The  three  for- 
mer infecls,  as  they  breed  together,  may  all  be  deemed  of 

the 


f Reaumur,  Tome  V.  Pref.  p.  40. 

\ Syft.  Nat.  Ord,  V.  Gen.  viii.  fp,  4S. 
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the  fame  fpecies  : this  is  larger  in  hie,  and  more  vafie- 
gated  in  colour  : It  conitrutts  its  neit  in  a halty  manner, 
of  piles  of  mofs,  collected  in  the  meadows.  The  vault- 
ed roof  proves  a fecurity  againft  rain,  and  the  flooring  of 
mofs  below  preferves  the  neit  from  damps. 

The  female  bee  collects  unwrought  wax,  and  a fpecies 
of  honey,  in  a few  cells  coarfely  conftrudled,  and  there 
fhe  lays  her  eggs  ; the  hive  gradually  inereafing,  till  it 
contain  fifty  or  iixty  bees,  which,  by  the  froils  and  rains 
of  winter,  are  almoll  wholly  deilroyed.  A few  impreg- 
nated females  furvive  the  feverity  of  the  feafon,  and  build 
new  ncils  in  the  fpring,  which  are  to  be  the  cradles  of 
new  hives.  Field  mice,  hornets,  and  ants,  often  plunder 
from  thefe  induftrious  animals  the  little  veffels  of  honey 
which  they  had  laid  up  for  the  winter  f. 

f Barbut,  p.  268. 
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The  characters  of  this  remarkable  tribe  are,  a fmall 
ereft  fcale  between  the  thorax  and  abdomen ; truncated 
or  brokeh  antennse,  having  their  firft  articulation  longer* 
than  the  reft;  the  females  and  neuters  armed  with  a 
fting,  which  is  concealed  in  the  abdomen.  The  males 
and  females  have  wings,  while  the  neuters  are  apterous  *. 

In  the  Syftem  of  Nature,  there  are  enumerated  eighteen 
different  fpecies  of  the  ant ; of  thefe,  the  largeft  is  thfe 
hippomyrmex,  or  horfe  ant,  which  is  found  in  the  hol- 
low trunks  of  rotten  trees.  The  head  is  black,  and  the 
thorax  ferruginous;  the  feet  are  of  the  fame  colour, 
while  the  abdomen  is  brown  : The  ereft  fcale  between 
that  part  and  the  thorax,  is  oval,  entire,  pointed,  arid 
round  f.  Trie  other  animals  01  this  genus  moft  common, 
are, 

The  larger  and  fmaller  red  ants.  Thefe  are  found  in 
woods,  or  under  heaps  of  dry  earth,  and  are  the  moft  la- 
borious and  induftrious  of  the  whole  info  a tribe  : under 
thefe  charaaers  they  are  fr  quently  alluded  to  by  almoit 
every  writer  of  antiquity. 

Vol.  III.  3 U Tt?e 


• Syftema  Naturae,  Ord.  V.  Gen,  is. 
| Vide  Kai  Ifrf,  p.  79' 


(22 


THE  ANT. 


The  ants  ncft  is  in  faS  a fmall  well  regulated  common- 
wealth, refembling  in  many  rcfpects  that  of  the  bees. 
Like  them,  they  are  continually  employed  in  labour,  and 
have  a large  proportion  of  the  citizens  neuters,  whofe 
foie  employment,  like  that  of  the  working  bees,  is  col- 
lecting food  for  the  fociety.  The  males  and  females  have 
wings,  and  feem  deftined  for  higher  enjoyments,  as  well 
as  more  noble  occupations.  Their  operations  are  all 
conduced  in  peace,  union,  and  good  underftanding  ; 
though,  if  we  are  to  credit  the  wife  man  as  a naturalift, 
they  have  no  guide,  overfeer,  or  ruler  *. 

When  they  have  chofen  their  ground  for  forming  an 
eltablilhment,  which  is  generally  fome  dry  and  funny  ex- 
pofure,  all  are  employed  in  digging  their  retreat,  to  the 
depth  of  about  a foot  or  more : They  feem  to  cake 
neither  reft  nor  food  till  it  is  completed  ; and  to  prevent 
diforder  or  confuljea,  their  police  affigns  to  every  one  his 
talk.  While  one  loofens  the  earth,  another  carries  it 
away,  and  is  met  by  others  returning  for  a new  load. 

Within  this  hollow  cave,  when  formed,  thefe  infects 
all  live  in  fociety,  and  llielter  themfelves  from  the  feveri- 
ty  of  winter.  Even  after  the  edifice  is  conftrufted,  there 
is  not  a day  allotted  for  reft,  fo  long  as  the  weather  will 
permit  them  to  go  abroad.  They  are  continually  wan- 
dering about  in  quell  of  food,  and  carry  ail  day  each  his 
burden  into  the  neft.  Should  one  chance  to  meet  with  a 
booty  which  is  too  large  for  him  to  remove,  he  is  foon 
perceived  by  the  reft,  who  come  in  legions  to  gnaw  it 
into  fmaller  pieces,  or  to  afiift  in  rolling  along  the  un- 
wieldy 

* VMe  Solomon,  Prov,  chap.  vi.  9.  Go  to  the  ant  thou  fluggard,  con- 
fider  her  ways,  and  be  wife ; which  having  110  guide,  overfeer,  or  ruler, 
provideth  her  meat  in  the  fummer,  &c. 
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weildy  mafs.  Corn  and  feeds  form  an  acceptable  food  ; 
but  as  they  are  alfo  carnivorous,  they  devour  frogs  and 
lizards  when  delivered  over  to  them,  or  unable  to  defend 
themfelves. 

Later  naturalifls  have  afferied,  that  all  the  food  colleit- 
ed  by  the  ants  during  the  day,  is  depofited  in  the  com- 
mon hall,  and  devoured  every  evening,  or  diftributed  to 
the  young  ; and  that,  in  winter,  they  pafs  into  a torpid 
and  benumbed  Hate,  in  which  they  are  incapable  of  tak- 
ing any  food  *.  This,  however,  is  contradicted  by  the 
voice  of  all  antiquity.  Horace  recommends  its  example 
to  the  mifcr,  as  being  noted  for  liberally  enjoying  during 
winter,  whatever  had  been  amaffed  by  its  own  induftry 
in  the  mild  feafon  f . 

We  confefs  our  incapacity  to  decide  this  matter ; but 
having  been  unable,  after  all  our  refearches,  to  find  out 
the  ant’s  winter  fiore,  we  are  rather  inclined  to  think  that 
in  that  feafon  they  either  ufe  none,  or  are  fatisfied  with 
tvhat  they  can  occafionally  procure. 

The  eggs  of  thefe  i ufe  its  are  depofited  pretty  early  in 
the  fpring  ; and  in  order  to  provide  the  necefiary  warmth 
for  their  young,  the  old  ants  ate  feen  carrying  them  out 
to  expofe  them  to  the  heat  of  the  fuu.  The  worms  go 
into  chryfalids,  and  are  metamorphofed  in  their  own  ikin. 
Wl'.en  about  to  iffue  forth  into  new  life,  it  tears  this 
white  covering,  and  comes  forth  a perfect  ant.  Hie  ants 
2 U a copulate 

* Barbut,  and  many  other  naturalifts. 

•j- Sicut 

Parvula,  nam  exemplo  eft,  magni  for  mica  labpris 
Ore  trahit-  quodcunque  pcteft,  atque  addit  acervo 
Haud  ignara;  ac  non  incauta  i'uturi. 

Qua,  fimnl  inverfum  contriftat  aquarius  annum 
Non  ufquam  prorepit,  & illis  utitur  ante, 

Quaifitis  fapiens.  Lib,  I.  Sat.  i.  i.  33, 
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copulate  in  the  air  ; and  the  females,  who  are  the  f mai- 
led of  the  race,  feldom  repair  to  the  common  habitation  : 
What  is  their  deftiny,  whether  they  die  by  the  feverity 
of  the  winter,  or  fall  a facrifice,  like  the  bees,  to  the 
mercilefs  fury  of  the  labouring  ants,  is  not  afcertained  *. 

We  have  already  had  occafion  to  remark  the  fondnefs 
of  thefe  infects  for  the  faccharine  liquor  that  exfudes 
from  the  plant  loufe  : it  is  in  queft  of  that  food  that  they 
are  frequently  feen  on  plants,  in  the  company  of  thefe 
infects.  In  Switzerland , however,  they  are  tranfported 
to  trees  for  a different  purpofe;  the  deftruftion  of  cater- 
pillars, and  other  vermin.  A bag  filled  with  ants  is 
fattened  to  a tree,  with  a fmall  hole  purpofely  laft  open 
for  them  to  creep  out ; they  fpread  along  the  tree,  and 
are  prevented  from  leaving  it,  by  a quantity  of  pitch  with 
which  the  item  is  covered.  Rather  than  die  by  famine, 
they  go  in  purfuit  of  the  caterpillars  among  the  leaves, 
and  devour  them. 


* Barbut’s  Gen.  Infed.  p.  289. 
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Genus  X.— - Mutilia . 


A few  only  of  this  tribe  are  winged  ; in  thole  that  are 
provided  with  thefe  inftruments,  they  are  refplendent  like 
pearl,  and  laid  horizontally  upon  their  backs.  The  an- 
tenn®  are  broken,  and  have  the  firft  articulation  longer 
than  the  reft  ; the  body  is  covered  with  down  ; the  tho- 
rax is  obtufe  at  the  bafe  ; and  the  fling  is  concealed 

within  the  abdomen  *.  * 

The  common  refiaence  of  the  nautili®  is  upon  the 
ground,  below  mofs,  efpecially  where  there  is  a hollow 
fpace  between  the  mofs  and  the  earth.  They  are  gre- 
garious, and  when  difturbed  in  their  retreats,  they  make 
their  efcape  by  running  very  fwiftly.  Ihe  mutillae,  for 
the  greateft  part,  are  inhabitants  of  foreign  climes  : that 
tnoft  frequently  feen  in  Britain  is. 

The  mutilia  Europea.  The  thorax  of  this  infeS  is  a 
deep  yellow,  mingled  with  black  velvety  down  ; the  pre- 
vailing colour  of  the  abdomen  is  black,  but  is  adorned, 
with  two,  and  fometimes  a greater  number  of  yellowifli 
white  bands  ; the  antennce  are  black,  and  bending  , th*. 
legs*  of  the  fame  colour,  and  hairy ; the  eyes  are  of  a 
beautiful  pearl  white,  fliining  from  a head  of  a coal 

)flaek. 


* Syft.  Nat.  p.  966, 
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Order  VI. — Dexterous  Infers. 


This  order  comprehends  all  the  numerous  races  of  flies, 
tipulae  and  gnats,  which  are  charafterifed  by  having  only 
two  wings  : Below  each  of  thefe  there  is  placed  a halter 
or  poifer,  which  is  terminated  by  a knob,  and  has  its 
bafe  concealed  under  a little  fcale  *. 

* Syft.  Nat.  Ord,  VI, 
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Genus  I. — Qejlrus . The  Gad  Fly. 


This  infe&  has  no  mouth,  nor  any  vifible  probofcis  : in 
place  of  thefe  are  three  fmall  points.  Upon  the  head, 
there  are  three  ftemmata,  or  fmall  eyes ; the  antennae  are 
fetaceous,  and  commonly  lhort. 

Oefter  bovinus,  the  ox  gad  fly.  This  large  fpecies  pe- 
netrates through  the  tkin  of  cattle,  and  depofits  its  eggs 
there.  It  has  no  mouth,  black  eyes,  a yellow  thorax, 
and  pale-coloured  feet ; the  wings  are  membranous,  and 
interfperfed  with  fmall  black  fpots  *. 

Oeftrus  rangiferus.  This  fpecies  frequents  the  backs 
of  rein-deer,  cfpecially  thofe  that  are  tamed,  and  depolits 
its  eggs  there  ; it  is  twice  tlie  fize  of  the  former,  and  cal- 
led by  the  Laplanders  curbma  f.  The  wings  are  with- 
out fpots,  and  the  body  is  covered  with  a yellowifh 
down. 

Oeflrus  ovis,  lodges  in  the  nofes  of  ruminating  animals, 
particularly  of  the  Iheep,  and  is  therefore  called  by  the 
Swedes,  noofmaliken  %.  To  this  tribe  is  alfo  added  the 
ceflrus  hsemorrlioidalis,  which  makes  its  way  into  the 
anus  of  the  horfe,  in  order  to  depofit  its  young  j- 

In  the  economy  of  nature,  there  is  nothing  appears 
more  furprifing  than  that  inftin£l  by  which  certain  ani- 
mals are  directed  to  depofit  their  young  in  the  only  place 
x where 

* Rai  Inf.  p.  371,  & Derham’a  Phyfico  Theol.  1.  8.  c.  6. 

f Fauna  Suec.  N.  1035.  | Reaumur,  Tome  IV. 

§ Voyage  de  Gotlande,  277. 
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where  they  can  find  fuitable  food,  and  neceflary  warmth. 
The  young  of  certain  flies  are  only  capable  of  fubflfting 
below  ground,  and  of  deriving  food  from  a certain  flower, 
the  narcifius.  The  mothers  of  thefe  depofit  their  eggs  in 
the  roots  of  that  plant.  Other  flies  enter  the  anus  of  a 
horfe,  becaufe  their  young  are  only  capable  of  fubflfting 
in  the  entrails  of  that  animal,  where  they  remain  till 
they  are  about  to  be  mctamorphofed,  and  are  then  eject- 
ed with  the  dung  *.  Others  are  provided  with  a curious 
indrument,  by  which  they  perforate  the  hides  of  cattle ; 
and  in  each  hole  thus  made,  they  depofit  an  egg. 

Each  of  thefe  worms,  after  being  hatched,  finds  itfelf 
furrounded  with  its  proper  food,  among  which  it  grows  ; 
and  the  cell  increates  in  fize  at  the  fame  time,  till  it 
fometimes  reaches  the  bulk  of  an  egg.  The  wound  be- 
comes filled  with  purulent  matter ; and  the  opening 
from  which  it  runs  ferve3  to  fupply  the  infect  with  air. 
After  the  worm  has  grown  there  to  its  full  fize,  it  needs 
a place  more  dry,  and  of  lefs  heat,  for  its  metamorphofis  j 
it  then  drops  from  the  orifice  of  the  wound,  and  betakes 
itfelf  to  fome  hole,  or  other  retreat,  where  it  is  tranf- 
formed. 

An  inftin£t  as  fingular  as  any  of  the  former  is  that  by 
which  fome  flies  are  directed  to  the  nofe  of  a fheep,  a 
goat,  or  a deer,  to  lay  its  eggs*  It  is  in  the  frontal  finus 
of  thefe  large  animals,  that  she  worms  produced  by  thefe 
eggs  are  deitined  to  fearch  for  the  only  food  capable  of 
fupporting  them.  Some  of  thefe  worms,  after  being 
ejected  from  this  ftrange  nidus,  become  covered  with  a 
hard  Aiell,  in  which  their  laft  change  is  completed.  Na- 
ture, which  provides  for  every  exigence,  has  furmihed 

this 

* Reaumar,  Tome  IV.  Mem.  xii. 
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this  {hell,  which  is  of  a texture  too  hard  for  the  animal 
to  break,  with  a valve  at  one  end,  fattened  only  by  a 
fma.ll  thread.  At  the  firtt  effort  for  freedom  which  the 
young  jeftrus  makes,  the  door  gives  way,  the  prifon 
opens,  and  the  infetl  flics  to  thofe  woods  and  meadowa 
that  were  frequented  by  its  ancestors  : . 

* R«aumur,  ubi  fupra. 
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Genus  If lipulu.  'the  Crane  Fly. 


In  this  tribe,  the  mouth  is  a prolongation  of  the  head  y 
the  probofcis  is  Ihort,  and  bent  inwards  ; the  upper  jaw 
being  arched  : All  the  different  fpecies,  which  are  no  lefs 
than  fifty-eight,  have  two  palpi,  which  are  incurvated, 
and  longer  than  the  head  The  whole  genus  is  readily 
diftinguifhed  by  the  enormous  length  of  their  legs,  by 
which  they  are  enabled  to  walk  among  the  grafs,  as  men 
are  alhfted  byftilts  in  palling  through  marftiy  ground. 

The  tipula  maxima  of  Ray  is  one  of  the  largeft  feen  in 
Shis  country : The  wings  are  variegated  with  brown  and 
white;  the  body  and  abdomen  are  of  an  alh-coloured 
brown  f. 

Tipula  crocata,  the  faffron  crane  fly.  This  elegant 
fpecies  has  the  thorax  and  fcapuli  of  black  hue;  the  belly 
faffron  : the  wings  are  marked  each  with  a fmooth  re- 
fplendent  fpot  of  a brown  colour  ; the  reft  of  the  wings- 
are  yellow,  and  the  annuli  of  the  abdomen  are  diftinguilh- 
ed  by  alternate  bands  of  yellow  and  black  J. 

The  alli-coloured  tipula  is  mentioned  by  Goedartj,.- 
JLewenhock  ^f,  and  Reaumur  |J.  The  whole  body  is  of  an 

alb- 

* Syft.  Nat.  p.  970.  -j-  Rai.  Infect,  p.  73.  No.  3. 

$ Ai2.es  u’Upfal,  1736,  p.  30.  § Part  II.  p.  l6j, 

Epift.  1693,  Dec.  30.  ft  Tome  IV. 


THE  CRANE  FLY. 


531 


afh-colour  ; the  wings  of  a water-colour,  having  a brown 
longitudinal  bar  upon  their  exterior  parts..  It  is  found 
among  garden  plants. 

The  larger  tipulae  are  known  by  the  name  of  Semp- 
flreffes  ; the  fmall  by  that  of  Culiciferm.  The  latter,  in 
fme  fummer  evenings,  flutter  about  the  fides  of  rivers  in 
legions.  The  {brill  noife  which  they  make  with  their 
wings  is  not  very  difcernible  unlefs  they  are  very  near. 
They  are  fometimes  taken  for  gnats  ; but  they  want  their 
probofcis,  and  their  manners  are  far  more  inoffenfive. 

The  tipulx,  before  they  become  inhabitants  of  the  air, 
creep  in  the  form  of  grubs  : Thole  of  the  larger  kinds 
dwell  in  holes  of  decayed  willows,  where  they  change 
into  cbryfalids.  In  that  Hate,  they  have  the  power  of 
breathing  through  fmall  curved  holes.  The  larvae  and 
chrvfalids  of  the  fmaller  tipulx  are  generally  found  in 
water  ; they  are  extreme!}'-  various  both  in  colour  and 
form : Some  have  cylindrical  tubes  through  which  they 
breathe,  even  while  confiderably  immerfed  in  water,  by 
ftretching  their  points  to  the  furface  *.  They  fwim  with 
great  nimblenefs,  but  feldom  forfake  the  hole  they  have 
dug  in  the  bank  of  the  river.  There  are  others  of  thefe 
animals  that  fpin  a filken  coat,  that  receives  part  of  their 
long  body  before  their  transformation,  After  thefe  ope- 
rations are  performed,  all  of  them  renounce  their  reptile 
and  aquatic  life,  having  received  inflruments  of  flight 
from  the  hands  of  nature.  Their  frame  is  then  fo  weak, 
that  a touch  is  enough  to  cvufh  them.  They  are  fome- 
times of  a beautiful  green,  fometimes  coal  black  ; but  the 
moft  remarkable  are  thofe  whofe  fore  legs,  though  ex- 
tremely long,  do  not  touch  the  ground,  but  move  in  the 
3X2  ait: 

* Reaumur,  Tfom.  V.  Mem. 
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air  like  antennae.  In  this  their  lail  and  moil  perfefl: 
ftate,  the  tiptilaj  being  provided  with  proper  organs,  ap- 
ply themfelves  to  the  important  work  of  propagation  ; 
and  having  provided  for  another  generation,  their  fliort 
exiftence  draws  to  a clofe  *. 


* Barbut,  Gen.  Inf,  p.  294. 
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Genus  Til.  Mufca.  He  Fly, 


This  numerous  tribe  is  charadei-ifed  by  that  foft  and 
flcfhy  probofcis  which  forms  the  mouth,  and  by  being 
deftitute  of  palpi.  There  are  about  an  hundred  and 
thirty  different  fpecies  of  flies  already  known  to  natural- 
ifls,  who  have  divided  them  into  two.  grand  felons ; 
thofe  with  filiated  and  Ample  antenna;,  and  thole  whole 
antennas  are  furniflied  with  a lateral  hair  or  feather  . 

Nothing  fo  clearly  demonftrates  the  imperfe&ion  of 
the  fcience  of  entyinology  as  the  fmall  number  of  flies 
that  have  been  hitherto  defcribed  by  naturalifts.  The 
Syftem  of  Nature  in  its  laft  Hate  of  enlargement,  was 
Wed  to  contain  the  moft  accurate  and  complete  enu- 
meration of  infeas  that  has  yet  been  publiflied:  Mr. 
Harris  however,  in  his  Expofilion  of  the  Enghjb  infefts, 
deferihes  a greater  number  of  flies  indigenous  in  this 
country,  than  the  Swedi/b  naturalift  had  difeovered  on 
the  whole  face  of  the  globe.  England  is  at  the  fame 
time  far  from  being  the  moll  produce  country  of  tbefe 
animals.  In  Spain,  they  were  formerly  fo  numerous, 
that  the  fly-catclier,  we  are  told,  was  not  only  a prok  ion, 
but  a. number  of  men  were  commiffioned  by  government 
to  give  chace  to  thefe  troublefome  invaders.  . In  a not 
climates  they  multiply  to  a degree  almoft  intolerable 

and 


» Syft.  Nat-  Ord.  VI.  Gen.  iii. 
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and  are  extremely  deltrudtive  to  butcher  meat,  and  other 
kinds  of  proviiion. 

Next  to  the  number  of  flies,  their  variety  claims  our 
attention.  The  different  fpecies  are  extremely  diverfified 
in  their  external  form,  their  ftrudture,  their  organization, 
their  metamorphofis,  their  manner  of  propagating  their 
fpecies,  and  in  providing  for  their  pofterity.  A full  ex- 
planation of  thefe  different  parts  of  their  economy,  would 
require  a large  volume,  and  would  conftitute  a narrative 
to  many  readers  not  uninterdling.  Such  an  undertaking, 
however,  is  incompatible  with  the  limits  preferibed  to 
our  work. 

Some  of  thefe  infedls  have  trunks  inftead  of  a mouth  ; 
others  have  that  organ  armed  with  teeth  ; and  many  have 
both  a mouth  and  a trunk.  The  probofeis  of  flies  is  a 
machine  contrived  for  pumping  the  blood  from  the  vef- 
fels  of  large  animals,  and  the  nedtar  from  the  petula  of 
flowers  ; and  the  fcience  of  hydraulics  has  not  enabled 
men  to  conftrudt  machines  more  complicated,  more  ex- 
actly arranged,  or  better  adapted  to  thefe  purpofes.  Some 
of  them  poffefs  confiderabie  firmnefs  and  folidity,  thofe 
efpecially  that  are  deftined  to  pierce  the  Ikir.s  of  cattle. 
In  order  to  fee  them  at  work,  all  that  is  neccffary  is  to 
expofe  a fyrup  to  attract  them,  and  to  take  up  a lens  for 
their  infpedtion. 

Each  eye  of  the  fly  contains  in  it  an  affemblage  of  a 
great  number  of  fmall  ones,  which  probably  have  the 
effect  of  multiplying  the  furrounding  objedts,  and  creating 
reprefentations  of  them,  which  the  experience  of  the  in- 
fect corredts  *.  From  the  eye,  if  you  par's  along  and  fur- 

vey 
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Yey  the  body,  you  fif'd  it  provided  with  the  organs  of 
refpiration.  Four  fmall  ftigmata,  for  this  purpofe,  are 
found  upon  the  thorax,  and  a greater  number  difperfed 
over  the  annuli  of  the  abdonaen.  The  covering  of  the 
different  parts  of  the  abdomen  are  fcaly,  and  do  not  con- 
fift  all  of  one  piece,  but  admit  of  the  contraaion  and  di- 
latation of  that  part,  according  to  the  circumdances  of 
the  animal.  Each  of  the  feet  terminates  in  a fmall  bunch 
of  feta?,  refembling  a brufh. 

The  interior  organization  of  this  genus,  when  examin- 
ed with  a proper  apparatus,  prefents  two  pulmonary  facs 
of  a white  colour,  arranged  longitudinally  along  the  body. 
As  the  bodies  of  fome  fpecies  are  diaphanous,  the  aftion 


of  the  heart  may  alfo  be  dtfcerned,  as  well  as  the  liquor 
it  contains,  continually  driven  along  the  great  artery 
leading  to  it,  and  returning  by  the  fame  courfe*.  During 
their  larva  Hate,  the  flies  in  general  go  through  a greater 
variety  of  metamorphofes  than  even  the  filk  or  butterfly- 
worms  : During  their  progrefs  from  the  vermicular  to 
the  chryfalis  date,  they  pafs  through  an  intermediate 
change,  unexperienced  by  other  infeeds.  From  the  diort- 
nefs  of  their  lives,  all  thefe  viciffitudes  mud  rapidly  fuc- 
ceed  each  other : this  circumftance,  however,  does  not 
prevent  many  fpecies  from  condrudinga  coque  for  their 
lad  metamorphofis,  of  a curious  fabric.  The  greater 
part  of  thefe  coques  are  of  filk,  with  a mixture  of  other 
materials ; thofe,  indeed,  mod  common  with  us,  ferve 
themfelves  with  their  own  lkin,  which  becomes  an  in- 
crudated  covering  to  proted  them  during  their  dormant 
and  aurelia  date. 

When 


* lictn,  ubi  fupr*i 


TISE  FLt. 


3^ 

When  the  different  members  nave  acquired  fnfllcient 
firnmefs,  the  fly  is  ready  to  burft  from  its  (lull  in  its 
•winged  form.  The  covering  of  the  chryfalis,  efpecially 
of  thofe  who  are  metamorphofed  in  their  own  Ikin,  feem 
to  prove,  by  their  harduds,  an  e fib  final  bar  to  that  event. 
About  the  time,  however,  of  its  change,  the  head  of  the 
fly  is  capable  of  being  fivolien  and  dilated  in  an  unufual 
manner  ; and  it  is  by  means  of  this  dilatation  that  the 
fly  burfts  its  coveting,  and  opens  a paffage  for  its 
efcape. 

The  food  of  flies  is  as  various  as  their  different  kinds  ; 
fome  being  fupported  wholly  by  vegetable  fubflances, 
while  others  are  carnivorous  ; and  among  the  latter  there 
are  fome  who  only  devour  flefh  in  a Hate  of  putrefafiion. 
Dung,  and  vegetables  in  a fimilar  bate,  are  the  favourite 
meals  of  others.  In  the  hiftory  of  the  teirrus,  we  have 
already  noticed  that  inftinft  by  which  the  females  are  di- 
rected to  depofit  their  eggs  within  reach  of  food  proper 
for  each  fpecies  f. 

The  female  flies  are  all  fecundated  by  copulation  ; an 
aft  in  which  the  moft  incurious  obferver  mull  have  fre- 
quently feen  them  engaged.  The  obfervations  of  Reau- 
mur feem  to  prove,  that  the  females  of  fome  kinds  take 
that  part  in  the  act  of  fecundation  which  is  ufually  per- 
formed by  the  male  in  other  animals;  and  that  it  is  her 
extremity  which  penetrates  into  the  body  of  the  male. 
The  far  greater  part  of  iufcfts  are  oviparous  ; fome,  how- 
ever, belonging  to  this  geaus  bring  forth  living  young: 
But  what  appears  molt  unaccountable  is,  that  foms  appa- 
rently ol  the  fame  fpecies  are  viviparous,  while  the  reft 
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lay  eggs ; a circumftance  that  fliews  the  futility  of  otir 
attempts  to  arrange  them.  Some  of  the  viviparous  flies 
poflfefs  a degree  of  fecundity  that  mu  ft  appear  altogether 
incredible  to  thofe  who  have  not  been  vetfant  in  the  ltu'dy 
of  infe<9ts.  Some  of  them  have  been  found  to  contain  in 
their  body  no  lefs  than  twenty  thoufand  living  animals 
at  one  time  *. 

Mufca  domefiica , the  houfe  fly.  The  thorax  of  this 
fpecies  is  brown,  having  upon  it  four  occult  dark  lines  ; 
the  abdomen  is  of  an  orange  brown,  with  a few  fpots  of 
black.  This  fly  feldom  makes  its  appearance  before  the 
month  o£  July  f. 

Mufca  vefpe  /mills,  the  wafp  fly,  entirely  refembles 
the  animal  wbofe  name  it  bears  ; the  head  is  lemon  co- 
loured ; the  antennas  are  brown  ; the  thorax  and  abdo- 
men are  black,  the  latter  marked  with  tranfverfe  bands  of 
yellow. 

Mufca  pellucens,  the  tranfparent  fly.  The  thorax  is 
black,  partially  covered  with  a few  brown  hairs,  and  ha- 
ving the  point  fometimes  yellow  : The  abdomen  has  its 
tinder  part  black,  the  upper  white,  and  is  tranfparent 
both  above  and  below  J. 

* Reaumur,  Tome  TV.  Mem.  x.  f Harris’*  Tat  p,  14%, 

\ Earbut’s  Gen.  Inf.  p.  301. 
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Genus  IV. — Tabanus.  The  Horfe  Fly , or  Flogg. 


The  infect?  of  this  genus  are  the  great  tormentors  of 
horfes  and  black  cattle  ; their  probofcis  is  ftiaped  like  a 
fling  ; and  with  it  this  fly  fucks  out  the  blood  of  larger 
animals,  which  is  its  favourite  food.  Notwithflanding 
its  diminutive  frze,  and  apparent  infignificancy,  it  engages 
with  the  bull,  and  at  once  enjoys  the  honours  and  the 
fruits  of  victory  ; For  in  fpite  of  all  his  efforts,  it  gluts 
itfelf  with  his  blood.  Cattle,  either  when  intended  for 
fattening  or  for  milk,  are  greatly  harraifed  and  injured  by 
fhefe  infefcs  in  the  hot  months  ; and  whoever  would  pre- 
vent their  mifchief,  would  certainly  be  entitled  to  thofe 
honours  and  rewards  that  are  due  to  the  difeoverers  of 
ufeful  improvements  in  rural  economy. 

Tabanus  lovinus , the  ox  fly.  In  this  fpecies  the  head 
is  grey  ; but  the  eyes,  which  occupy  the  greater  part  of 
it,  are  brown.  The  thorax  is  of  a grey  colour,  and  the 
abdomen  yellow. 

Tabanus  niger,  the  dark  brown.  This  fpecies  varies 
confiderably  in  colour  j fome  defcribe  it  as  approaching  to 
black ; others  grey  *,  and  fome  dark  brown.  The 
wings  are  grey  ; the  feet  brown  ; and  the  fegments  of  the 
abdomen  are  black,  with  a clay  coloured  edging  upon 
each.  This  infect  is  a great  tormentor  of  the  rein  deer 
in  Lapland  f. 


* Fauna  Sweclca,  Ord  VI.  Gen.  vii. 
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Genus  V. — Culex.  The  Gnat. 


The  infers  of  this  tribe  are  extremely  numerous,  and 
univerfally  known,  by  the  uneafmefs  they  occafion.  The 
Swedi/h  naturalift  only  enumerates  feven  fpecies  ; but 
there  are  fome  places  in  America  where  a number  of  nor- 
defcripts  might  certainly  be  found.  The  genus  is  dif- 
criminated  by  the  mouth,  which  confifls  of  a flexible 
fbeath,  inclofing  bridles  pointed  like  flings.  The  an- 
tenna; of  the  males  are  filiform,  thofe  of  the  females 
feathered  *. 

In  their  larva  date,  thefe  animals  are  aquatic  : During 
the  greater  part  of  fummer,  all  ftagnated  waters  are  full 
of  their  fmall  worms,  hanging  with  their  heads  down- 
wards, while  their  hinder  parts  reach  the  furiace  of  the 
water.  In  this  ftate,  the  ftigmata,  or  organs  of  refpira- 
tion,  are  fituated  near  the  anus  ; and  hence  the  reafon 
why  thefe  parts  are  frequently  feen  within  reach  of  the 
atmofphcre.  It  is  in  this  date,  too,  the  gnat  is  provided 
with  fmall  fins  on  its  fides,  to  enable  it  to  go  in  queft  of 
food. 

After  having  remained  in  the  flate  of  larva  for  near 
twenty  days,  thefe  infefts  are  transformed  into  chryfalids, 
in  which  all  the  limbs  of  the  winged  gnat  are  diflinguiir- 
able  through  the  diaphanous  robe  with  which  they  are 
then  fluouded.  After  remaining  three  or  four  dry? 
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wrapped  up  in  this  fpiral  manner,  they  become  gnats,  and 
afcend  into  a new  element.  No  fooner  does  the  chryfalis 
reach  the  furtace  of  the  water,  than  the  infect  with  its 
head  burfts  the  fhell,  which  then  ferves  it  for  a boat,  of 
which  the  wings  are  the  fails.  If  in  this  critical  moment 
a breeze  arife,  it  proves  to  tliefe  pigmy  failors  a dreadful 
hurricane  ; for  it  overfets  the  little  bark,  and  the  infect 
not  being  j'et  difengaged  fropr  it,  fuflfers  a fatal  fliipwreck. 
If,  however,  the  weather  prove  calm,  the  gnat  makes  a 
more  profperous  voyage  : Having  time  to  dry  his  wings 
before  leaving  the  boat,  he  is  enabled  to  mount  into  the 
air;  where,  contemptible  as  he  may  feem,  he  foon  be- 
comes the  inveterate  tormentor  of  the  lords  of  the  crea- 
tion *. 

Culex  cincrcus  f.  This  fpecies  is  the  moft  numerous 
and  common  ; it  is  called  by  the  Swedes  Mygg  J,  a name 
jt  has  alio  received  in  forne  parts  of  Britain.  The  body 
is  of  an  oblong  iliape,  and  the  colour  is  cinereous.  It  is 
this  fpecies  which,  towards  evening,  is  fo  troublefome  to 
man  and  other  animals.  Its  efforts  are  far  more  feeble 
and  temporary  than  thofe  of  the  mufouito  in  North  Ame- 
rica, where  the  inhabitants  are  obliged  to  have  their  beds 
clofe  hung  with  a thin  cloth,  called  Mufquito  Curtains, 
to  prevent  their  intrufion. 

* Reaumur,  Tome  IV.  f Fauna  Swecica. 

| Vide  Flora  Lapponica,  p.  363,  & Blankner,  p.  171. 
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Genus  VI. — Empis. 


The  empis  is  diftinguilhed  by  that  horny  fubftance 
which  forms  the  probofcis ; it  is  bivalved,  inclining 
downwards  under  the  breaft,  and  is  longer  than  the  tho- 
rax ; the  valves  are  horizontal  *.  The  antennae  of  thefe 
infefts  are  compofed  of  three  articulations ; the  firft  is 
long,  the  fecond  fhort  and  globular,  and  the  third  much 
larger  at  its  bafe  than  in  the  middle ; from  whence  it 
again  grows  larger,  and  is  finally  terminated  by  a long 
fharp  point  f. 

The  empis,  in  its  winged  ftate,  is  feen  frequenting 
flowers  ; but  its  manners  and  refidence  in  its  larva  and 
chryfalis  ftate  are  but  imperfe&ly  known  to  the  naturalifl. 

Empis  livida.  This  fpecies  is  of  a leaden  colour  ; the 
thorax  is  gibbous,  of  a pale  green,  and  marked  longi- 
tudinally with  three  black  lines  : The  upper  part  of  the 
abdomen  is  dufky  brown : and  the  legs,  which  are  long 
and  hairy,  are  of  a deeper  (hade  of  the  fame  colour* 

• Lin.  Syft.  Ord.  VI.  Gen.  vi.  f Bwbut,  p.  3?  I. 
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Genus  VII.— Conops, 


X" here  are  thirteen  different  kinds  of  this  tribe  enumee 
rated  by  naturalifts,  who  have  diltinguiflied  them  by  a. 
ftriking  charadter  drawn  from  the  roftrum,  which  is  por- 
recled,  and  jointed  like  the  knee.  Thefe  infects  are  uni- 
verfally  fpread  ; and  from  their  air  and  general  appear- 
ance are  commonly  taken  for  certain  kinds  of  wafps. 
They  come  later  in  the  feafon  than  the  horfe  flies,  but 
are  much  greater  tormentors  of  the  horfes,  v/ere  they 
equally  numerous. 

Conops  vefpa.  The  antennas  of  this  infect  terminate  in 
a broad  articulation,  like  the  mouth  of  a fpoon  ; and 
■which,  when  clofely  examined,  appears  very  hairy.  The 
feet  and  poifers  are  dun  coloured ; the  thorax  is  varie- 
gated with  black  and  reddilh  calls  of  the  fame  colour, 
which  alfo  prevails  in  the  abdomen.  Thefe  infedts  are  of 
a large  fize,  and  many  of  them  adorned  with  very  vivid 
and  refplendent  colours  f . 


f Vide  Barbut,  p.  jio,  311, 
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Genus  VIII. — Afilis. 


This  tribe  is  much  more  (lender  in  the  body  than  the 
preceding  ; many  of  them  are  fuperior  in  length  ; and 
they  all  glow  with  the  moll  brilliant  tints  of  green, 
purple,  yellow,  and  brown.  The  generic  charafters  are, 
a horny  roftrum,  porrefted,  ftrait,  and  bivalved  f . 

Thefe  animals  are  generally  found  in  fwampy  meadow 
ground,  where,  like  the  preceding  tribe,  they  prove  very 
troublefome  to  cattle.  They  are  provided  with  a fling, 
■which  inflicts  a very  painful  wound,  if  you  incautioufly 
endeavour  to  lay  hold  of  them.  The  probofcis,  though 
(harp  enough  to  perforate  the  thickeft  fldn,  is  neverthe- 
lefs  perforated,  and  fupplies  the  place  of  a pump,  in  fuck- 
ing out  the  blood  of  animals. 

Inufca  cralroniformii  J,  the  ferruginous  afilis.  The 
thorax  is  gibbous  ; the  abdomen  oval,  {lender,  and  ta- 
pering § ; the  three  firft  fegments  of  the  abdomen  are 
black,  the  reft  yellow  ; the  feet  and  wings  are  of  an  iron 
colour.  The  graziers  imagine,  and  perhaps  with  juftice, 
that  of  all  the  infeft  tribe,  this  is  the  moft  noxious  to 
black  cattle ; the  very  noife  of  their  wings  fets  them  a- 
running  ; and  before  they  flop,  they  generally  make  their 
efcape  into  a river,  if  any  is  near 

■J.  Syft.  Nat.  p.  IOc6.  { Vide  Mouffet,  p.  4'6V 

§ Aftcs  d’Upfal,  1736,  p.  1 HofFnagel,  t.  16. 
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Genus  I X — £ omi Ulus , The  Buzz  Fly. 


T HE  Britijh  infers  of  this  genus,  in  the  month  of  Abrils 
are  feen  hovering  about  the  garden  flowers,  generally  in 
damp  fituations.  Even  when  in  the  act  of  lipping  the 
neclarous  dew  from  plants,  they  do  not  fettle,  but  keep 
conftantly  buzzing  upon  the  wing.  They  have  no  fling, 
and  may  be  handled  with  impunity. 

The  characters  of  this  genus  are,  a roltrum  very  long, 
fetaceous,  and  porre&ed,  formed  by  two  horizontal 
valves ; antennae  which  are  bent,  fetaceous,  and  of  a conic 
form ; three  ftemmata,  and  two  fpread  wings. 

Bombilius  tnedius  f . The  probofcis  of  this  infeft  is 
black,  and  llender,  fometimes  divided  in  two  at  the  ex- 
tremity, which  extends  nearly  three  fourths  of  the  ani- 
mal’s length  : the  legs  are  of  the  fame  colour,  {lender, 
and  long  in  proportion  to  the  fize  of  the  infect.  The  body 
is  fhortand  truncated  ; the  ground  colour  black,  but  co- 
vered externally  with  dun  coloured  tufty  down ; the 
wings  are  unufually  long,  dark,  and  dotted  with  brown 


f Syli.  Nat.  No.  1. 
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Genus  X. — ■ Hlppolofca . The  Hor/e  Leech . 


In  the  horfe  leeches,  the  roftmm  is  of  a cylindrical  fhape* 
bivalved,  and  nodding  : the  feet  are  armed  with  claws  ; 
and  it  is  by  means  of  thefe  inflruments  that  they  adhere 
to  cattle  and  horfes,  in  fpite  of  every  effort  to  rub  them, 
off.  They  abound  in  New  Foreft,  itatnpjbire,  and  ren- 
der it  a very  uneafy  paflure  for  cows.  The  horfe  leech 
is  covered  with  a cruftaceous  fhell,  which  renders  it  diffi- 
cult to  be  killed,  and  gives  it  the  air  of  fome  fpecies  of 
the  bugs. 

Hippohofca  pedibus  pidaBills,  the  horfe  leech  with  fou£ 
talons  on  each  foot.  This  fpecies  is  but  too  generally 
known,  from  its  hoflilities  againft  every  kind  of  cattle. 
It  is  fo  tenacious  of  life,  that  it  will  live  for  a confider- 
able  while  after  the  head  is  cut  off.  The  colour  of  this 
bippobofca  is  wholly  grey  *.  There  is  a fpecies  of  thefe 
animals  with  fix  talons  on  each  foot,  which  is  found  in 
fwailows  netls  ; it  is  much  fmaller  in  fiie,  and  has  the 
extremity  of  the  abdomen  marginated  f. 


* Ricinus  rolans  of  M.  Frifrh,  p.  43- 
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Order  VII. — Apterous  InfeEis. 


A multifarious  group  of  animals  are  comprehended 
under  this  order,  which  are  all  characterifed  by  the  pri- 
vation of  wings  in  both  fexes.  All  the  varieties  of  crabs 
and  lobfters  are  introduced  by  Linn  a:  us  into  this  clafs  of 
the  animal  kingdom  ; and  that  with  great  propriety,  be- 
caufe  they  poflefs  the  antennas,  thofe  organs  which  are 
peculiarly  charadteriltic  of  the  infect  tribes. 
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Genus  I. — Lepifma. 


The  infeas  of  this  genus  are  diftinguifiied  by  poffeffmg 
fix  feet  formed  for  running  ; a mouth  fur nifhed  with  four 
palpi ; two  of  which  are  fetaceous,  and  two  capitated. 
The  body  is  covered  with  imbricated  fcalcs  ; and  the  tail 
is  terminated  by  briftly  appendices  f . 

The  refidence  of  the  lepifma  is  commonly  in  gardens 
and  damp  houfes.  In  the  former,  they  retreat  under 
mouldy  boards  or  ilag-ftones  ; and  in  the  latter,  they  aie 
feen  about  window  fafhes,  and  old  boxes  that  have  re- 
mained for  i'otne  time  in  a humid  fnuaticn.  When  their 
haunts  arc  difturbed,  they  make  off  with  fo  great  veloci- 
ty, that  they  are  but  feldom  caught ; and  when  that  hap- 
pens, they  are  often  deftroyed,  being,  from  their  foftnefs, 
ealily  crufhed. 

Lepifma faechar'vna%-  The  colour  of  tnis  infect  is  a 
fhade  of  lead,  brightening  into  filver : Its  moff  confpicu- 
ous  member  is  the  tail,  which  confifts  of  three  long 
threads,  {lender  and  fine  ; but  if  viewed  with  a microfcope, 
are  covered  with  tufts  of  hair.  The  antennas  of  this  le- 
pifma are  long  and  filiform  ; in  fome,  they  are  neaily 
equal  to  the  length  of  the  body  : The  feet  are  fix  in  num- 
ber, prefenting  a fhort  and  truncated  appearance  at  their 
infertion  • They  are  received  into  a groove  in  the  bod} 
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of  the  animal,  where  each  has  its  origin,  covered  with  an 
oval  fcale.  Towards  the  tail  there  are  fix  other  appen- 
dices, much  lhorter,  which  may  be  termed  falfe  feet,  as 
they  feem  to  give  no  affiftance  to  the  progreffive 'motion 
of  the  animal  *.  There  are  only  three  fpecies  of  this 
genus  enumerated  in  the  Syftem  of  Nature, 


* Barbut’s  Gen.  Infcft.  p. 
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GENUS  II. — Podura.  The  Springta.il . 


There  are  above  a dozen  of  different  kinds  of  the  fpring- 
tail  j they  derive  their  Englijh  name  from  their  habit1  of 
bounding  from  the  ground  ; an  exertion  which  is  per- 
formed by  means  of  the  forked  elaftic  tail  which  bends 
under  the  body,  and  afts  like  a fpring.  The  antennas  of 
the  fpringtails  are  long  and  fetaceous  ; their  fix  feet  are 
formed  for  running  ; and  their  eyes  are  compofed  each  of 
eight  facets  f. 

Podura  villofa,  the  rough  fpringtail,  is  a Britijh  ini'eft, 
and  the  larged  of  the  tribe  known  to  us.  The  ground- 
colour is  dark  brown,  mixed  with  a fliade  of  yellow,  and 
variegated  all  over  with  ftreaks  of  black.  The  abdomen 
of  this  infeft  alone  is  fmooth,  the  head  being  very  much 
covered  with  hairs,  which  are  fo  deciduous,  that  they 
flick  to  the  fingers  on  handling  the  animal ; the  antennae, 
in  the  fubjea  we  faw,  confifted  of  four  articulations,  and 

were  nearly  as  long  as  the  body. 

This  lepifma  is  generally  found  below  flones  ; but 
there  are  others  of  the  genus  thatfeem  purely  aquatic,  and 
able  to  walk  and  fltip  upon  the  furface  with  apparent  eafe. 
It  is  this  fpecies  that  we  may  obferve  in  the  mornings 
affembling  in  pretty  numerous  tribes  upon  the  banks  of 
ftagnated  pools.  Other  fpecies  refide  among  rotten  bark, 
or  decayed  leaves  ; and  in  Sweden  there  is  a fpecies  which 

rupS 


f Vide  Syft.  Nit.  p.  iot> 
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runs  upon  the  fnow,  but  periflies  there  as  foon  as  it  be- 
gins to  thaw  f . 

Podura  atra  terrejlris  alia  J.  This  fpecies  frequents 
melon  beds  apd  hot-houfes ; where,  on  watering  the 
ground,  numbers  are  feen  jumping  into  the  air  like 
atoms  : They  are  the  fmalleft  of  the  podura:,  and  of  a 
white  colour. 


f De  Geer,  Acks  d’Upfal,  *740,  p.  54. 
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Genus  III. — ’Terrnes. 


The  difcriminating  charafters  of  thefe  infers  are  drawn 
from  the  mouth,  which  is  armed  with  two  jaws  ; from 
the  fetaceous  antenn®,  and  the  fix  feet,  which  are  formed 
for  walking  f. 

There  are  only  three  fpecies  of  thefe  fmall  in  feels  ; to 
one  of  which  linnetus  has  given  the  name  of  Pulfatoria, 
from  its  being  fuppofed  to  imitate  the  tiding  of  a watch, 
by  finking  its  head  again!!  the  wainfcot  in  the  dead  of 
night.  This  noife,  fo  alarming  to  fome  fuperftitious 
minds,  has  been  called  the  death  watch,  and  is  probably 
occafioned  by  the  plinus  one  of  the  coleopterous  infeds. 

The  terines  pulfatorius  varies  in  its  colour  according 
to  its  refidence  : When  met  with  in  houfes,  it  is  com- 
monly  of  a whitilk  colour  ; if  found  in  the  fields,  as  is 
fometimes  the  cafe,  it  tends  more  to  a orown  comur,  and 
is  fomewhat  hairy  J. 


f Syft.  Nat.  p.  1015. 
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Genus  IV — Pediculus.  "Phe  Loufe. 


1 HE  characters  of  this  unfeemly  tribe  are,  fix  fee t form- 
ed for  walking  ; a mouth  containing  an  exferted  fling  ; 
antennas  as  long  as  the  thorax  ; and  an  abdomen  depref- 
fed,  and  formed  of  different  lobes  or  fegments  f . 

It  is  remarkable  that  almofl  every  animal  and  vege- 
table is  frequented  by  its  particular  loufe,  although  only 
about  fifty  different  fpecies  of  this  tribe  have  yet  found 
their  way  into  the  fyftems  of  natural  hiflory.  Even  man, 
whofe  fancied  prerogatives  lead  him  to  boaft  of  being  the 
lord  of  the  creation,  has  often  the  mortification  of  being 
trampled  upon  by  the  moil  defpicable  of  all  animals* 

Pediculus  humantis , the  human  loufe.  Of  this  infefl 
there  are  two  varieties ; the  one  inhabits  the  head,  and 
the  other  the  body.  No  medical  inquiries  have  yet  found 
out  why  fome  families  of  the  lame  tribe  choofe  thefe  dif- 
ferent abodes.  Infants  and  children  are  moil  infeded 
with  the  former  of  thefe  kinds,  and  failors,  foldiers,  and 
old  men  are  mofl  liable  to  be  troubled  with  the  latter. 
Cleanlinefs  is  the  bed  antidote  againd  thefe  hideous  in- 
truders ; and  their  naufeous  fociety  feems  a very  proper 
punilhment  infii&ed  by  nature  on  its  neglect.  The  pchi- 
riafis,  or  loufy  difeafe,  though  very  little  known  in  latter 
times,  was  not  unfrequent  among  the  ancients.  Herod , 
Antiochus , Caliijhenes,  and  Sylla,  with  many  others,  died 

of 
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of  this  diforder.  It  is  uncertain  whether  this  is  to  be 
afcribed  to  their  inattention  to  cleanlinefs,  their  fcarcity 
of  linen,  or  their  ignorance  of  the  Ufe  of  mercury.  How- 
ever this  may  be,  there  is  no  perfon  in  our  climate  at- 
tacked by  thefe  animals,  except  fiich  as  by  doth  and 

naftinefs  invite  their  company. 

We  will  fpare  our  readers  the  trouble  of  perufing  a 
more  minute  defcription  of  this  motly  tribe:  Such,  how- 
ever, as  are  not  fatisfxed  with  their  perfonal  knowledge, 
we  refer  for  farther  particulars  to  Rhedi  *,  Swammer - 
Jamf,  and  Bonanil,  where  they  may  enjoy  an  intellectual 
feaft,  of  which  few  will  envy  them. 

* Exper.  1. 18.  f Q“art- 169.  t Micogr.  f.  Jj. 
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Genus  V. — Pulex.  Tihe  Flea. 


1 his  genus  confifls  of  two  fpecies,  which  are  charadler- 
ifed  by  fix  feet  formed  for  leaping  ; filiform  antenmc; 
a roftrum  bent  inwards,  fetaceous,  and  concealing  a fting  : 
The  abdomen  is  laterally  compreiled,  and  covered  with 
imbricated  laminae  *. 

This  tribe,  like  the  preceding,  is  blood-thirfly,  and 
fattens  at  the  expence  of  the  human  race.  It  is  faid  to 
prefer  the  more  delicate  lkin  of  women  ; but  feeds  neither 
upon  epileptic  perfons,  upon  the  dead,  nor  the  dying. 
Other  animals,  as  well  as  man,  fuSer  by  its  intrufions.  It 
neftles  in  the  fur  of  dogs,  cats,  and  rats  y and  the  nefts  of 
the  river  fvvallow  fwarm  with  them  f. 

Pulex  irritans,  the  lied  flea.  In  this  animal,  the  an-*- 
tennte  are  longer  than  the  thorax ; the  body  of  a dark 
brown  colour,  and  of  an  oval  form  ; it  is  apterous,  walks 
but  little;  but  by  the  elafticity  of  its  legs,  can  fpring 
above  two  hundred  times  the  length  of  its  own  body. 
From  microfcopic  obfervations  which  have  been  made 
upon  this  animal,  it  has  been  found  to  be  oviparous}:.  The 
eggs  are  depofited  on  blankets,  or  among  the  down  of' 
animals  ; they  are  round  and  fmooth  ; and  in  four  or  five 
days,  give  birth  to  a very  minute  worm,  which  feeds»- 
upon  greafy  fur.  After  having  crept  about  in  this  larva 

ft  ate 

* Sylt.  Nat.  p.  1021.  f Syft.  Nat.  du  Rcgne  Animate,  p-  *3*, 
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flate  For  a few  days,  it  fpins  a filken  cod,  in  which  it  lies 
dormant  for  about  a fortnight  ; after  which  it  burfts  from 
its  confinement,  endowed  with  powers  to  difturb  the 
peace  of  an  emperor. 

Preparations  of  mercury  are  effeaual  in  deftroying  the 
flea,  and  mod  other  noxious  vermin.  In  forne  places, 
bugs,  fleas,  and  other  abominable  infects,  are  held  in  fu- 
perftitious  veneration.  At  Surat,  there  is  an  hoipital 
endowed  for  their  prefervation  ; where  every  night  they 
prevail  upon  feme  poor  wretch  to  fuffer  himfetf  to  be 
preyed  upon  for  their  fuftenance.  They  fatten  him  naked 
upon  a bed,  where  he  is  deprived  of  the  means  of  felt* 
defence  ; and  the  famiihed  penfioners  riot  in  his  blood 
during  the  whole  night  *.  Another  pious  foundation  of 
a fimilar  nature,  but  lefs  ludicrous,  is  erected  in  Turkey A 
for  decayed  or  infirm  dogs. 


* Barbut’s  Genera,  p.  33a. 
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Genus  VI. — Accirus.  TJoe  Tich. 


X he  ticks  have  all  eight  feet ; two  eyes,  placed  one  oit 
each  fide  of  the  head,  and  two  articulated  tentacula,  in 
the  form  of  feet  *.  The  tribe  contains  thirty  five  diffe- 
rent fpecies,  many  of  which  have  been  inaccurately  plac- 
ed in  the  genus  of  lice. 

The  ticks  are  all  produced  frem  eggs  ; the  females  be- 
ing oviparous.  Many  of  the  fpccies  of  this  genus  are 
carnivorous,  and  prey  upon  man,  as  well  as  other  living 
creatures.  When,  however,  this  food  is  not  to  be  pro- 
cured, they  are  capable  of  deriving  their  fubfiftence  from 
plants  and  vegetables.  The  dyfentry  and  the  itch,  two 
iniupportable  difeafes,  are  both  occafioned  by  fome  of  the 
fmaller  acari  infinuating  thcmfelves  into  the  human  body. 
In  the  latter  of  thefe  complaints,  they  dig  under  the  lkin, 
and  occafion  that  raging  pruriency  with  which  the  un- 
happy  patient  is  afflicted  f . 

Accirus  longicorms  is  found  below  ftones  and  the  bark, 
of  trees.  The  abdomen  and  legs  are  of  a red  colour  ; 
and  the  whole  i rife  ft  fomewhat  refembles  the  Ihape  of  a 
pear.  The  antennae  refemble  thofe  of  the  fcorpion,  the 
articulations  being  proporticnably  fmaller  and  more  (len- 
der ; their  extremities  terminate  in  a forceps  formed  by 
two  threads 

Some 

* Syft.  Nat.  j>.  1021.  f Icarus  Scabici,  Acres  d’Upfal,  1736. p.  37. 
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Some  of  the  acari  are  well  known  to  frequent  cheefe  ; 
others  of  them  attach  theml'elves  to  the  legs  and  bodies 
of  bees,  fpiders,  and  other  infefls.  The  pediculus  pubis 
of  Rhcdi,  the  cow  and  iheep  loufe,  feem  all  to  belong  to 
this  tribe : The  former  is  engendered,  or  at  ledl  multi- 
plied, by  uncleanlinefs  upon  the  pudenda,  where  it  is 
more  vexatious  than  the  loufe  . 

The  mnnoculus,  or  arborefcent  water  flea,  may  alfo  he 
added  to  the  tribe  of  acari  +.  This  mfeft,  when  viewed 
with  the  affiftance  of  the  microfcope,  appears  to  have  but 
one  eye  ; for,  on  account  of  the  fmallnefs  of  the  head, 
the  two  feem  to  be  joined  together.  When  you  view 
them  with  a lens,  however,  both  appear,  and  are  of  a re- 
ticulated ftrudture.  Its  trunk  then  alfo  is  feen,  Imall, 
fliavp,  and  tranfparent. 

This  infeifl  is  of  a blood  red  colour  ; and  its  numbers, 
that  float  on  the  furface  of  flagnated  water,  are  fome- 
times  fo  great,  that  they  give  it  the  appearance  of  blood. 
Swammerdam  mentions  an  inflance  in  which  the  people 
of  Leyden  were  greatly  alarmed  by  this  colour  of  the  wa- 
ter, deeming  it  portentous  of  fome  great  calamity. 

* Rhedi  Expof.  t.  J 8.  f Swammerdam,  Quart,  p.  66. 
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Genus  VII. — Phalangium > 


The  infects  of  this  family  bear  a ftrong  refemblance  to 
the  crab  : They  have  eight  feet,  and  four  eyes  ; two  on 
the  fummit  of  the  head,  and  two  on  the  {ides.  The  an- 
tennae are  fixed  to  the  fore  part  of  the  head,  and  have  the 
appearance  of  feet  ; the  abdomen  is  round  *. 

Some  have  imagined  that  all  thofe  threads  with  which 
the  grafs  and  Hubbles  in  autumn  are  covered,  are  the 
produftxon  of  the  phalangia.  So  numerous  are  thefe 
threads,  that  in  the  courfe  of  one  day  the  whole  furface 
of  the  ground  is  covered  with  them.  Their  ufes  to  the 
animal  are  probably  to  enfnare  its  prey,  and  to  affiit  it  in 
travelling  through  the  air.  Other  naturalifts  have  fup- 
pofed  thefe  waving  threads  to  be  fpun  by  a fpecies  of 
tick  called  the  autumnal  weaver. 

Phalangium  opilio,  the  fiiepherd  weaver.  The  body  of 
this  fpecies  it  round  ; above,  the  colour  is  adulky  brown; 
lielow,  a dirty  white.  The  legs  are  uncommonly  long, 
and  {lender : when  caught  by  one  of  them,  the  owner 
parts  with  it  to  fave  his  body,  and  makes  off  without  any 
apparent  uneafinefs  : This  is  alfo  the  cafe  both  with  the 
crab  and  lobfter,  whofe  lofs  is  quickly  repaired  by  the 
growth  of  a new  limb.  No  experiments  have  yet  af- 
certained  whether  the  power  of  reproducing  their  limbs 
may  not  alfo  belong  to  the  infefls  of  this  genus. 


* Syft.  Nat.  p.  1027, 
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Genus  VIII, — Aranea.  The  spider „ 


The  infe&s  of  this  family  may  be  confidered  as  a kind1 
of  Argufes,  all  poffeffing  eight  eyes,  and  diftingui  (liable 
into  families  by  their  arrangement  and  pofitioa.  They 
have  eight  feet,  and  a mouth  armed  with  crotchets.  The 
inftruments  for  fpinning  are  Ihaped  like  nipples,  and 
placed  in  the  anus. 

But  the  circumftance  by  which  the  fpiders  are  mol 
diftinguiihed,  are  the  two  articulated  palpi,  which  are 
headed  by  the  genitals  of  the  male  in  that  fex  f . As  the 
fpiders  prey  upon  each  other,  except  during  the  time  of 
their  amours,  they  dare  not  venture  within  reach  of  each: 
other,  but  with  the  utmoft  caution.  They  are  then  feen 
ftretching  out  their  legs,  fhaking  their  webs,  and  tamper- 
ing with  each  other,  by  a flight  touch  with  the  extremity 
of  the  feet then,  in  a fright,  dropping  haftily  down 
their  threads,  and  returning  in  a few  moments  to  make  a 
frefli  trial  by  feeling.  When  once  both  parties  are  well 
affured  of  the  fex  they  have  to  deal  with,  the  approaches- 
of  their  feet  to  feel  become  more  frequent,  confidence 
takes  place,  and  the  inftant  of  amorous  dalliance  enfues 

We  cannot,  fays  Lyonnet,  fufficiently  admire  how  care- 
ful thefe  animals  are,  not  to  give  themfelves  up  blindly 
to  a paffion,  or  venture  upon  an  imprudent  ftep,  whickr 
might  prove  fatal  to  them.  After  the  male  and  female 

fpvdeff 
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fpider  have  thus  met,  it  is  afierted  by  the  moft  accurate 
obfervers,  that  the  extremity  of  the  claws  of  the  former 
opens,  by  a kind  of  fpring,  and  lets  out  a white  fubftance, 
■which  he  applies  beneath  the  abdomen  of  the  female,  and 
thus  accompli  fhes  the  great  purpofe  of  nature  f. 

In  this  country,  where  all  tiie  infect  tribes  are  kept 
under  by  the  coldnefs  of  the  climate,  or  by  human  adi- 
duity,  the  fpiders  are  fmall  in  fize,  and  comparatively 
few  in  number  : Here,  they  are  an  inoffenfive,  as  well  as 
a humble  tribe  ; but  in  the  warmer  regions  of  Africa 
and  America,  they  are  hideous  and  terrible-  There,  the 
fpiders,  as  well  as  all  the  infect  tribe,  acquire  a fize  and 
a vigour,  which  to  the  inhabitants  of  the  north  of  Eu- 
rope mult  appear  tncredible.  The  abdomen  of  the  Mar - 
tinico  fpider  is  as  larg  as  a hen’s  egg,  and  covered  all 
over  with  hair:  Its  web  is  tlrong;  and  its  bite  is  danger- 
ous. Happy  it  is  for  us,  that  we  are  placed  at  fuch  a 
diftance  from  thefe  animals,  that  we  can  ftudy  their 
hiltory  without  dreading  their  refentment. 

The  eyes  are  placed  all  arou.  d the  head;  th ey  are  im- 
moveable, and  deftitute  of  eyelids,  but  are  tort  led  with 
a tranfparent  horny  fubftance,  which  at  once  pvote&s  and 
affifts  their  vifion.  A number  of  eyes  fo  unufual  among 
the  reft  of  animated  beings,  feems  to  have  been  deemed 
neceflary  to  an  infedt  deftined  to  procure  its  fupport  by 
themoft  watchful  attention.  The  mouth  of  the  fpider  is 
equally  fitted  for  his  occupation  : It  confifts  of  two  fer- 
rated  pincers,  which  fpring  from  the  forehead,  and  ter- 
minate like  the  claws  of  a cat.  A little  below  the  point 
of  the  claw  there  is  a fmall  hole,  through  which  the  ani- 
mal 
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iiial  emits  a poifon  ; which,  though  liarmlefs  to  us,  is 
capable  of  inftantly  deftroying  its  prey. 

But  all  thefe  arms  of  the  fpider,  formidable  as  they 
are,  would  prove  infufficient  for  procuring  him  fubfift- 
ence,  did  he  not  add  ftratagem  to  force.  Every  one  is 
acquainted  with  his  invention  of  fpreading  a net  for  the 
fly,- an  ififea  which,  without  this  artifice,  mull  for  ever 
have  e leaped  him.  The  position  of  the  fpider’s  web  is 
generally  well  chofen ; being  placed  either  in  the  corners 
of  rooms,  the  Tides  of  windows,  or  among  the  branches 
of  trees,  where  flies  are  moll  frequent  and  plenty. 

For  the  conftruaion  of  this  delicate  engine,  Nature 
has  fupplied  thefe  animals  with  a large  portion  of  a glu- 
tinous fubftance,  which  Qie  has  granted  them  the  power 
of  fpinning  into  a thread  fo  delicate,  that  ninety  of  them 
twilled  together  are  only  equal  in  thicknefs  to  that  of  the 
common  filk  worm.  Every  thread  of  the  common  fpi- 
der’s web,  though  fcarcely  vifible  by  the  naked  eye,  is 
compofed  of  a valt  number  of  flender  filaments  joined  to- 
gether. The  inlcruments  of  this  delicate  operation  are 
five  dugs  or  teats,  with  fmall  orifices,  capable  of  being 
contraaed  or  dilated,  according  to  the  finenefs  of  the  in- 
tended thread. 

After  the  net  has  been  thus  formed,-  the  next  care  of 
its  owner  is  to  provide  a proper  retreat,  from  which  he 
may  furvey  the  whole,  and  obferve  the  fuccefs  of  his  own 
artifice.  Some  threads  being  in  contaa  with  his  body, 
whenever  the  web  is  touched  from  without,  he  inftantly 
feels  the  motion,  and  accordingly  prepares  either  for  at- 
tack or  defence.  If  the  infeft  invading  his  territories 
prove  a fly,  he  immediately  Tallies  forth,  and  devours  the 
devoted  prey  with  all  that  ferocity  which  diftinguifhes 
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the  Hon  or  the  tiger.  If,  however,  the  affault  he  com- 
mitted by  an  enemy  ftronger  than  himfelf,  the  IpiJer 
keeps  clofe  concealed  in  his  fortrefs  ; and  it  is  not  till 
the  danger  is  over,  that  he  ventures  forth  to  repair  the 
damages  which  his  property  has  fuftained. 

By  fuch  accidents,  as  well  as  the  force  of  the  wind, 
the  labours  of  many  days  are  often  indantly  deitroyed  ; 
and  either  the  conftrufti'on  of  a new  web,  or  a repair  of 
the  old,  becomes  abfolutely  neceuary.  Here  the  fpidec 
has  again  recourfe  to  that  glutinous  fubftance  with  which 
he  was  originally  provided.  The  life  of  this  animal 
leems  chequered  with  misfortunes.  The  time  feldom. 
fails  to  arrive,  when  the  referves  of  gluten,  by  repeated 
draining,  become  entirely  exhaufted  ; and  the  poor  fpider 
is  left  to  all  the  chances  and  vicifiitudes  of  want,  which 
often  bring  him  to  an  untimely  end  *. 

The  natural  longevity,  however,  of  the  fpider,  is 
greater  than  feems  to  have  been  granted  to  the  generality 
of  the  infecl  tribes.  The  length  of  his  life  is  not  exact- 
ly afeertained  ; but  it  probably  endures  for  feveral  years. 
The  female,  it  is  faid,  does  not  begin  to  lay  her  eggs  till 
fhe  has  completed  her  fecond  year ; and  even  then,  her 
brood  is  not  fo  numerous  as  when  (he  lias  attained  her 
full  maturity.  When  that  period  arrives,  (he  has  been 
known  to  produce  near  a thoufand  eggs  in  a fingle  feafon. 
The  eggs  being  thus  depofited,  the  animal  prepares  a 
filken  bag  for  their  reception,  till  they  are  hatched.  Thus 
packed  up,  Jlie  glues  them  to  her  body,  by  means  of  the 
fame  adhefive  matter  with  which  the  web  is  fpun  ; and 
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HI  this  manner  they  arc  carried  by  the  parent,  like  ano- 
ther body  attached  to  her  own. 

With  all  this  tenderncfs  for  its  young,  there  is  no 
animal  more  ferocious,  or  more  powerfully  armed  for  de- 
ilruaion  than  the  fpider  : It  can  deftroy  infects  far  above 
its  fize  • and  its  indifcriminate  rapacity  dees  not  even 
fpare  thofe  of  its  own  kind.  Reaumur,  when  he  endeavour- 
ed to  turn  the  labours  of  different  infefts  that  fpin  ink  to 
the  advantage  of  roan,  was  foiled  in  all  his  attempts  to 
domefticate  the  fpider.  He  provided  them  with  a habi- 
tation, and  with  every  kind  of  food,  flies,  and  blood  m 
the  ends  of  unripe  feathers,  a morfel  of  which  they  are 
particularly  fond:  but  all  was  m vain  ; their  malignant 
nature  rendered  them  unfit  for  fociety,  and  turned  them 
from  their  food  to  deftroy  each  other.  By  perfeverance, 
however,  he  obtained  as  much  of  the  fllk  intended  for 
the  covering  of  their  eggs,  as  enabled  him  to  manufac- 
ture a pair  of  gloves  of  thefe  curious  materials. 

' Jranea  boftenfis.  This  fpecies  frequents  the  garden 
trees,  among  the  branches  of  which  it  fpins  its  web,  and 
ftations  itfelf  in  the  centre.  The  body  is  of  a brcwmfti 
colour  ; the  eyes  very  fmall,  and  of  a violet  purple  f. 
With  the  fllk  of  this  fpider  M.  Bon  of  Languedoc  con- 
trived to  manufacture  a pair  of  fllk  ftockmgs,  of  a fine 
grey  colour,  and  in  ftrength  and  elegance  nearly  equal  to 

thofe  of  common  fllk.  ...  , 

Jranea  domejlica.  This  fpecies  inhabits  windows  and 

unfrequented  apartments  ; it  is  oblong,  and  o a iowa 
colour  ; the  abdomen  black.  This  aroma*  ms  ioui  ca 
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vities  upon  the  back,  bj  which  it  may  eafily  be  diftin- 
guiibed  f.  Between  the  nails  of  the  feet  there  iffues  a 
clammy  liquor,  by  which  it  is  enabled  to  climb  up  glafs 
and  other  fmooth  furfaces.  The  web  of  this  fpecies  is 
conftfufted  of  much  finer  threads.  It  is  faid  to  poflefs 
fix  mufcular  nipples,  each  having  a thoufand  orifices  for 
letting  out  tile  threads  J.  If  this  be  true,  each  filament 
of  the  fpider’s  web  mult  confift  of  fix  thoufand  threads, 
which,  when  united,  are  fcarcely  vifible  to  the  naked 
eye. 

To  this  tribe  is  commonly  referred  the  tarantula,  the 
the  largeft  fpider  known  in  Europe ; but  rendered  ftill 
more  remarkable  by  the  extraordinary  qualities  which 
credulity  has  aferibed  to  it.  It  is  three  quarters  of  an 
inch  in  length,  the  body  covered  all  over  with  down, 
generally  of  an  olive  duiky  brown.  The  external  parts 
refemble  thofe  of  the  reft  of  the  genus  : It  lias  eight  eyes 
and  as  many  legs ; the  front  armed  with  ferrated  pincers. 

The  bite  of  the  tarantula  is  faid,  but  without  founda- 
tion, to  be  attended  with  fatal  confequences.  After  vio- 
lent pains  and  ficknefs,  the  unhappy  viftim  is  feized  with 
an  involuntary  laughter;  dances  without  intermiffion,  ex- 
hibiting all  the  fymptoms  of  infanity.  At  the  return  of 
the  feafon  in  which  he  was  bit,  the  patient’s  madnefs 
begins  again  to  appear ; and  tbefe  troubleforne  relapfes, 
after  having  recurred  for  feveral  years,  at  laft  terminate 
in  death. 

Mufic  and  dancing,  as  the  fisftion  proceeds,  is  the  only 
remedy  for  this  dreadful  malady.  The  mufician  begins 
to  play  a tune  famous  for  the  cure,  flow  at  firft,  but  in- 
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creating  in  quicknefs  as  the  patient  feems  affefted.  After 
continuing  this  ridiculous,  but  violent  exercife,  till  a pro- 
fufe  perfpiration  is  brought  on,  the  imaginary  venom  is 
forced  from  the  fyftem,  and  the  cure  is  completed.  Such 
were  the  reputed  effeds  of  the  bite  of  the  tarantula,  till 
travellers  of  difcernment  traced  the  whole  fiftion  to  the 
artifice  of  the  peafants  of  Apulia , who,  for  a ftnall  fum 
had  been  in  the  habit  of  allowing  themfelves  to  be 
bitten,  and  then  counterfeited  madnefs,  to  aftonifh  the 
wondering  multitude. 
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Genus  IX. — Scorpio.  The  Scorpion. 


We  are  now  to  contemplate  the  manners  of  an  animal, 
the  mod  hideous,  and  perhaps  the  moft  formidable  of 
the  infe£t  tribes.  There  are  fix  different  fpecies  of  the 
fcorpion,  dilfinguiflied  by  their  fize  and  colour,  and  the 
countries  where  they  reflde.  Happily  for  Britain,  none 
are  found  there,  but  a fpecies  no  bigger  than  a loufe  ; 
and  even  that  is  extremely  rare  f . In  Italy,  Spain,  and 
the  fouth  of  France,  they  are  frequently  to  be  met  with 
three  inches  in  length,  and  are  coofidered  as  the  greatefl 
pefts  that  torment  mankind.  But  the  fize  and  malignity 
of  the  fcorp'tons  of  Europe  may  be  deemed  trifling,  when 
compared  with  that  of  the  African  monitors  that  are  di- 
Itinguifhed  by  that  name.  Along  the  Gold  Coaft  they 
are  fometimes  found  larger  than  a loblter,  and  their  fling 
is  inevitably  fatal  J.  From  the  language  of  Scripture, 
too,  we  find  that  in  the  eaft  thefe  animals  have  long  been 
formidable  to  mankind.  In  Batavia,  they  fometimes 
grow  twelve  inches  in  length  ; and  in  removing  furni- 
ture, behind  which  they  Ikulk,  there  is  the  utmoft  dan- 
ger of  being  flung. 

The  genus  of  fcorpions  is  characterifed  by  eight  eyes, 
three  of  which  are  placed  on  each  fide  of  the  thorax,  and 

tw© 


f Barbnt’s  Gen.  Inf.  p.  3JI. 


1 Bofmar.’s  Travels. 


THE  SCORPION. 


567 

two  altnoft  contiguous  upon  the  back.  Befides  eight 
feet  they  have  two  palpi,  each  armed  at  the  extremity 
with  a forceps.  The  tail  is  lengthened  out  by  different 
articulations,  the  laft  terminating  in  a fliarp  and  crooked 

fting.  . . 

Scorpio  Afir.  This  terrible  and  venomous  animal  is 

an  inhabitant  of  Africa : Its  colour  is  a deep  glotly  brown  ; 
the  ferments  of  which  the  body  is  compofed,  each  ter- 
minate in  a band  of  bright  yellow  ; while  the  two  eyes 
foarkle  in  the  back  like  diamonds.  Its  appearance  bears 
a ftrong  refemblance  to  the  lobfter.  Mod  of  the  travel- 
ler who  have  vifited  Africa  reprefent  this  animal  not 
only  as  poifonous,  but  exceedingly  irafcible  and  the  e£- 
feas  of  its  refentment,  unlefs  tpeedily  relieved,  become 

fatal  -f-. 

It  is  to  M.  de  Maupertuis  that  the  public  is  indebted 
for  the  firft  accurate  and  philofophical  account  of  thefe 
animals.  According  to  him,  they  are  all  viviparous  ; 
the  body  of  the  pregnant  female  exhibiting,  when  open- 
ed between  forty  and  fifty  living  young  Each  of  thefe 
is  ieparated  from  the  reft  by  a thin  membrane,  while  all 
are  united  by  a common  filament.  In  order  to  afeertain 
the  venom  of  their  fting,  that  philofopher  bred  a great 
number  together,  and  let  them  loofe  upon  dogs  and  other 
animals ; and  he  found  that  fometimes  the  fting  was  fo 
empoifoned  as  to  fwell  the  whole  body  of  the  wounded 
animal ; and  in  that  cafe  it  brought  on  violent  retching, 
convulfions,  and  death.  At  other  times,  whether  from 
the  difference  of  food,  or  fome  other  caufe,  he  found  their 
fting  harmlefs.  ^ 
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1 he  common  food  of  the  fcorpioa  are  worms,  flied,' 
and  fpiders.  i he  Italian  fcorpion,  when  inclofed  with 
the  latter  animal  in  a glafs  bottle,  exhibits  a dreadful 
combat,  which  terminates  in  favour  of  the  fcorpion. 
After  having  flung  his  adverfary  to  death,  he  cuts  off  his 
limbs  with  his  claws,  and  then  fucks  the  juice  from  his 
bodyf.  No  obfervations  nor  experiments  of  naturalifts 
have  yet  enabled  them  to  affign  the  caufe  why  the  fling 
of  the  fcorpion,  which  at  one  time  is  fatal,  proves  harm- 
lefs  at  another ; nor  has  the  medical  art  yet  found  out 
any  certain  antidote  againfl  its  malignity.  The  efficacy 
of  the  oil  of  fcoipions,  and  fome  other  remedies  that  are 
ufed,  is  perhaps  rather  to  be  afcribed  to  want  of  a&ivity*. 
or  the  total  abfence  of  the  poifonous  matter. 
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Genus  X. — Cancer.  1’he  Crab, 


After  the  example  of  Linnceiis , we  place  the  crab  among 
the  infetts,  becaufe  it  is  poffeffed  of  fome  of  the  invariable 
charafters  of  this  clafs  of  beings.  All  the  eighty-fever* 
different  fpecies  of  crabs  are  d ftinguifhed  in  poffeffing 
two  members  performing  the  office  of  hands,  and  ter- 
minating each  in  a forceps.  They  have  generally  eight 
feet,  and  two  moveable  eyes,  projecting  from  the  head, 
or  placed  upon  a pedicle  or  (talk.  The  two  palpi  are 
armed  with  claws  ; the  tail  is  articulated,  and  unarmed. 

In  general,  the  crabs  are  aquatic  animals,  whofe  refi- 
dence  is  in  the  fea  : Some,  however,  are  known  to  fre- 
quent rivers  ; and  in  America , there  are  fome  fpecies 
wholly  terreftrial ; thefe  are  commonly  about  four  inches 
long,  and  feed  upon  leaves.  The  liquid  fubftance  found 
in  their  (bell  cures  the  blitters  that  are  railed  on  the  fbin 
by  the  milky  fubftance  that  exfudes  from  the  mancellina 
tree.  The  favages  apply  the  fat,  when  melted  down,  as 
a fpecific  agaiuft  the  rheumatifmf. 

Cancer  Bernardus , the  St.  Bernard  or  hermit  crab. 
This  fpecies  is  fmall  in  fize,  and  femicruftaceous.  As  it 
has  no  feales  to  defend  it,  it  takes  up  its  dwelling  in  the 
empty  (hells  found  lying  upon  the  fhore.  Of  thefe  it 
tries  various  kinds,  till  at  length  one  is  pitched  upon, 
Vol.  III.  4 C fitted 
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fitted  to  its  ihape  and  fize  : the  increafe  of  its  bulk,  how- 
ever, foon  forces  it  to  exchange  this  for  a different  and 
more  capacious  habitation;  again,  therefore,  it  fallies 
forth  in  queft  of  a new  manfion.  Should  it  meet  with 
another  crab  engaged  in  the  fame  purfuit,  they  fiecjuently 
are  feen  quarrelling  for  the  fame  fhell.  This  battle,  pro 
arts  etfocis , often  proves  obltinate,  till  the  vanquilhed 
fneaks  off ; and  the  empty  apartment  becomes  at  lad  the 
prize  of  the  victor.  Of  the  houfe  thus  obtained,  they 
are  fo  tenacious,  that  nothing  but  heat  wiU  difengage 
them  from  their  retreat.  When  caught,  they  pinch 
forcibly,  and  utter  a faint  cry. 

Cancer  curfor.  This  animal  has  obtained  its  name 
from  the  nimblenefs  with  which  it  runs.  It  is  amphibi- 
ous, leaving  the  fea  towards  noon,  and  parading  upon  the 
fhore ; from  which,  however,  it  fpeedily  makes  its  retreat 
on  the  approach  of  danger  f. 

The  common  lobfter  belongs  to  this  genus,  the  fpecies 
of  which  are  far  more  numerous  than  naturalifts  have 
yet  allowed.  This  animal  is  fo  well  known,  that  a de- 
icription  of  it  can  hardly  be  neceffary.  It  is  found  all 
around  the  Ihores  of  Britain , frequenting  particularly  the 
ltony  ground,  where  it  is  caught  by  a creel  or  willow- 
work  of  a particular  conftru£lion,  that  admits  of  its  en- 
tering, but  precludes  any  return*  The  bait  by  which  it 
is  enticed  into  this  prifon  is  fifh  guts. 

Every  lobfter  is  fuppofed  to  be  felf  impregnated,  and 
to  exhibit  an  example  of  an  hermaphrodite  of  the  molt 
perfeft  kind.  The  ovary  where  the  fpawn  is  firil  pro- 
duced, lies  towards  the  tail,  and  is  filled  with  that  red 
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fubftance,  each  particle  of  which  is  the  embryo  of  a fu- 
ture animal.  When  they  are  firft  excluded  from  the 
belly,  they  are  placed  under  the  tail,  where  the  parent 
animal  protefts  them  from  danger,  till  they  acquire  limbs 
and  animation.  In  that  Hate,  they  drop  off  into  the  wa- 
ter, when  yet  very  fmaH,  and  betake  themfelves  to  the 
crevice  of 'a  rock  for  kelter,  till  they  are  enabled  by 
neater  ftrength  to  fearch  for  their  prey.  When  full 
grown,  their  voracity  is  fo  mercilefs  and  indifenminate, 
that  they  mutually  devour  each  other. 

The  lobfters,  like  aU  other  infers,  poffefs  antennse, 
and  like  thefe  animals  change  their  external  covering 
once  a-year : To  them,  this  is  a painful  and  tedious  ope-  , 
ration.  ’ The  lobfler  continues  growing,  while  its  cruft 
continues  unalterably  the  fame  : hence  it  foon  becomes 
too  large  for  its  habitation,  and  is  neceffitated  to  get  free. 
During  their  transformation,  all  their  vigour  and  activi- 
ty ceafes  ; and  they  no  fooner  feel  its  approach,  than 
they  betake  themfelves  to  fome  retired  fituation,  where 
they  may  be  fafe  from  the  attacks  of  their  enemies.  The 
claws,  and  even  the  ftomach,  are  faid  to  be  changed  in 
this  convulfive  effort  of  nature.  Before  calling  the  fliell, 
the  animal  throws  itfelf  upon  its  back,  ftrikes  its  claws 
againft  each  other,  and  every  limb  feems  to  tremble;  its 
feelers  are  agitated,  and  its  whole  body  is  in  violent  mo- 
tion. It  then  fwells  itfelf  in  an  unufual  manner,  and  at 
laftthe  fhell  is  feen  beginning  to  divide  at  its  junctures, 
particularly  at  the  belly,  where  it  was  leaf!  firmly  unit- 
ed f • 
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In  this  painful  manner  does  the  lohfter  attain  its  li- 
berty ; but  fo  feeble  is  its  condition,  that  it  remains  for 
hours  motionlefs,  from  the  fatigue  of  the  operation. 
Many  die  in  this  violent  crifis  of  their  exiftence : Such 
as  furvive  keep  clofe  to  their  dens  for  feveral  days, 
fhunning  danger  with  all  the  timidity  of  worms,  whofe 
foftnefs  and  imbecility  they  then  acquire. 
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Genus  XI. — Onifcus. 


This  is  a diminutive,  but  harmlefs  tribe  of  animals : 
They  are  diftinguilhed  by  having  fourteen  feet,  fetaccous 
antenna,  and  the  body  of  an  oblong  form.  Linnxus  has 
enumerated  fifteen  fpecies,  fome  of  which  are  terreftrial, 
and  others  aquatic  f. 

Onifcus  aquaticus.  This  infeft  is  found  in  wells  and 
ftagnated  pools  J.  The  body  is  compofed  of  feven  arti- 
culations, befides  the  head  and  tail  ; the  laft  is  much 
larger  than  any  of  the  reft.  The  Ihape  of  the  animal  is 
flat  and  round  : From  each  fide  there  fpring  feven  feet, 
each  growing  longer  as  you  approach  the  tail  ||. 

The  fea  onifci  are  larger  than  thofe  of  the  fre(h  waters 
having  ten  inftead  of  feven  fegments.  Their  motions  m 
the  water  are  rapid;  for  befides  the  feet,  they  are  affifted 
by  lateral  threads,  which  puih  them  forward  like  the 
oars  of  a boat.  Among  them,  copulation  endures  for 
feveral  days ; when  the  male  feiz.es  his  female  with  his 
two  fore  feet,  and  drags  her  along  with  him  wherever  he 
directs  his  courfe  ; and  nothing  can  induce  him  to  leave 
his  female  till  this  operofe  function  is  dilcharged.  A 
few  days  after  impregnation,  the  female  difcovers  a di- 

flended  belly  ; on  the  feventh,  the  young  iffue  alive  from 

her 
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her  womb,  and  fwim  around  with  alcrtnefs  and  anima- 
tion. 

All  this  while,  the  male,  it  is  faid,  continues  fixed 
upon  his  female,  not  for  the  purpofe  of  fecundation,  but 
of  affifling  her  to  call  her  flough ; a good  office ; in  which 
he  is  not  fuccefsful  till  he  has  exerted  the  whole  of  his 
ltrength. 

On  her  firft  appearance  after  leaving  her  coat,  the 
female  is  entirely  white  ; her  Sough,  of  a deep  alh-co- 
lour,  is  left  floating  upon  the  furface,  and  fo  entire,  that 
you  would  imagine  it  to  be  the  real  animal.  This  tranf- 
formation  being  completed,  the  male  leaves  his  female, 
and  unaffifled  undergoes  a fimilar  change. 

Onifcus  domefiica.  This  infeft  inhabits  damp  houfes 
and  walls,  and  mud  have  been  feen  by  every  perfon. 
The  upper  part  of  the  body  is  dark,  brown,  the  belly 
grey.  Two  varieties  of  this  animal  are  found  in  the 
fields,  having  each,  like  it,  the  body  divided  into  ten 
fegments,  exclufive  of  the  head  and  tail.  The  latter 
part  terminates  in  two  appendices  *.  The  land  omfei 
are  all  fuppofed  to  be  oviparous,  while  the  aquatic  pro- 
duce living  young.  For  fome  time  after  being  excluded 
from  the  flu  ll,  the  former  are  often  of  a pale  red  colour. 
The  domefiic  onifeus  is  gathered  for  medicinal  pur- 
pofes  f . 

* Charleton  Eaercit.  54.  t vide  Barbut,  P-  3 
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Genus  XII. — Scolopendrd-. 


This  tribe  has  in  the  Latin  language  obtained  the  name 
of  mille-pes,  from  the  extraordinary  number  of  feet  with 
which  nature  has  provided  forne  of  its  fpecies  one  kind 
of  the  fcolopendra  having  no  lei's  than  an  hundred  on 
each  fide.  In  general,  the  feet  of  thefe  infefts  are  as 
numerous  as  the  fegments  into  which  their  bodies  are  di- 
vided. They  have  the  antenna;  fetaceous,  articulated 
palpi,  and  the  body  deprefled  or  flattened  f . Of  this  hi- 
deous race  there  are  eleven  different  fpecies,  diftinguilhed 
by  their  form,  fize,  and  colour.  Some  live  beneath  the 
bark  of  decayed  trees,  or  are  found  below  (tones  and 
garden  boxes ; others  inhabit  the  frfcfli  and  fait  water, 
and  are  all  remarkable  for  their  quick  progreffive  mo- 
tion. 

Scolopendra  forficata.  The  feet  of  this  fpecies  are 
fifteen  on  each  fide ; the  laft  longer  than  the  reft,  and 
turning  backwards,  form  a forked  tail.  The  body  is  of 
a dun  colour,  fraooth,  and  compofed  of  nine  fcaly  feg- 
ments, without  reckoning  the  head  %, 

The  marine  fcolopendra  ||  in  form  fomevvhat  refembles 
the  leech  ; it  builds  thole  fmall  edifices  of  a brittle  and 
porous  texture  which  are  feen  upon  the  ftiore  at  low  wa- 
ter. Thefe  mafies  are  compofed  of  a number  of  fmall 

funnels. 


t Syft.  Nat  p.  ro6j. 
j)  Vide  Rai  Inf.  p.  44. 
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funnels,  each  having  the  aperture  clofed  up  with  a cover- 
ing of  fand,  to  protect  the  inhabitant  from  danger. 

In  the  Eafl  indies  and  America,  there  are  fcclopendras 
from  four  to  fix  inches  long,  and  as  thick  as  the  finger: 
When  of  that  bulk,  they  appear  truly  hideous,  and  their 
fling  is  reckoned  as  dangerous  as  that  of  the  fcorpion* 
Some  of  thefe  animals  are  faid  to  be  without  eyes,  and 
to  dire£t  their  courfe  by  means  of  two  feelers  that  extend 
beyond  the  head.  It  has  been  afferted,  too,  that  when 
cut  into  pieces,  each  fegment,  like  thofe  of  the  polypi,  iS 
capable  of  reproducing  an  entire  animal  *. 


* Sarbut,  ubi  fupr*. 
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Genus  XIII. — Stilus* 


This  tribe  fo  nearly  refembles  tbe  former,  that  in  the 
Fauna  Swecica  they  are  both  included  under  one  genus. 
The  feet  of  the  tuli  are  ftill  more  numerous  than  thofe  of 
the  fcolopendra,  being,  on  each  fide,  twice  as  many  as  the 
fegments  of  the  body.  The  antennae  are  moniliform,  the 
palpi  articulated,  and  the  body  of  a femicylindrical  form. 

Tulus  Jabulafus  *.  This  fpecies  has  no  lei's  than  two 
hundred  and  forty  feet,  although  its  length  is  not  more 
than  an  inch.  It  is  of  an  afii-colour,  and  miooth  ; the 
body  compofed  of  fixty  fegments,  each  giving  o.T  two 
pair  of  fmall  white  feet.  1 lie  antennae  of  this  infect  are 
Ihort,  and  confid  of  five  rings.  When  the  animal  is 
touched,  it  wraps  itfelf  up  into  a round  ball,  the  feet  all 
turned  inward. 

Milleptda  orientals  f.  This  is  the  larged  of  all  the 
tuli,  being  as  long  and  as  thick  as  a man’s  finger  : The 
head  is  fmall,  and  obtul'c,  the  antennae  clavated,  and  the 
eyes  black  ; the  body  is  of  a pale  colour,  and  divided, 
in  forty-three  fegments,  each  having  a pair  of  feet  on 
every  fide,  the  whole  amounting  to  an  hundred  and  fe- 
venty-two  J. 

* Railnf.  p.47.  f Seta,  I.  p.  13 r. 

$ Regne'Anim.  p.  2 53.  fp.  3. 
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